PATENT ABSTRACTS OF JAPAN 

(1 l)Publication number : 07-144416 
(43)Date of publication of application : 06.06.1995 



(51)Int.Cl. B41J 2/175 



(21) Application number : 06-099927 (71)Applicant : CANON INC 

(22) Date of filing: 13.05.1994 (72)Inventor : ABE TSUTOMU 

HIKUMA MASAHIKO 
SUGIMOTO HITOSHI 
IKEDA MASAMI 

(30)Priority 

Priority number : 05120160 Priority date : 21.05.1993 Priority country : JP 
05245513 30.09.1993 JP 



(54) INK CARTRIDGE AND INK-JET UNIT HAVING THE SAME INK 
CARTRIDGE, INK-JET DEVICE HAVING THE SAME INK-JET UNIT 




(57)Abstract: 

PURPOSE: To provide a replacement type ink 
cartridge easy of attachment and detachment and 
load charged to a recording head is controlled in 
the lower limit in a time for attachment and 
.iju detachment. 

CONSTITUTION: A sufficient clearance is set 
up between the inside face 6002a of the opening 
part 6002 of a replacement type ink cartridge 
6000 and the external wall 2200a of the ink feed 
pipe 2200 of an ink-jet head unit IJU. 



LEGAL STATUS 

[Date of request for examination] 13.07.1998 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other 
than the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 

[Date of registration] 

[Number of appeal against examiner's 
decision of rejection] 

[Date of requesting appeal against 
examiner's decision of rejection] 

[Date of extinction of right] 



3145861 
05.01.2001 



Machine English Translation of JP 07-144416 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the ink jet unit which has the ink cartridge which holds the ink for supplying 
ink to the ink jet head and this ink jet head for carrying out the regurgitation Said ink jet 
head is what has the ink feed zone material which leads ink from said ink cartridge. Said 
ink cartridge It is what has a negative pressure generating member inside and has opening 
whose contact [ material / said / this negative pressure generating member and / ink feed 
zone ] is still enabled. This opening The ink jet unit characterized by being what forms a 
gap between said ink feed zone material when it is in the condition which said negative 
pressure generating member and said ink feed zone material contacted. 
[Claim 2] It is the ink jet unit which has the pressure-welding member which intervenes 
between said gaps and atmospheric air in an ink jet unit according to claim 1 after said 
ink jet head and ink cartridge have joined together further, and is characterized by 
preparing this pressure -welding member in either an ink jet head or an ink cartridge. 
[Claim 3] It is the ink jet unit characterized by carrying out elastic deformation rather 
than the ingredient with which said pressure-welding member constitutes said ink 
cartridge in an ink jet unit according to claim 2. 

[Claim 4] It is the ink jet unit characterized by having the device which said ink jet head 
makes ink produce air bubbles in an ink jet unit according to claim 1 using heat energy, 
and carries out the regurgitation of the ink with generation of these air bubbles. 
[Claim 5] In the ink cartridge which has the negative pressure generating member hold 
room in which it is the ink cartridge which holds the ink for supplying an ink jet head, 
and a negative pressure generating member and this negative pressure generating member 
are held It has opening for being prepared in this negative pressure generating member 
hold room, and making the ink engagement member and said negative pressure 
generating member of said ink jet head connect. This opening The ink cartridge 
characterized by being what forms a gap between said ink feed zone material after ink 
feed zone material and a negative pressure generating member have contacted. 
[Claim 6] The ink cartridge which holds the ink for supplying ink to the ink jet head and 
this ink jet head for carrying out the regurgitation, In the ink jet equipment which has the 
ink jet unit which has the ink feed zone material which is prepared in said ink jet head, 
and leads ink from said ink cartridge It is what said ink cartridge has a negative pressure 
generating member inside, and has opening whose contact [ material / said / this negative 
pressure generating member and / ink feed zone ] is still enabled. This opening When it is 
in the condition which said negative pressure generating member and said ink feed zone 
material connected Inkjet equipment characterized by having the carriage which forms a 
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gap between said ink feed zone material, and carries said ink jet head unit removable, and 
the migration means to which this carriage is moved. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention is usable to the textile-printing device which 
prints an image etc. on record devices, such as a copying machine which uses an ink jet 
technique, and facsimile, communication equipment, cloth, etc. about an ink jet unit and 
ink jet equipment equipped with the ink container which stores the ink supplied to an ink 
jet head, and this ink container. 
[0002] 

[Background of the Invention] In various devices, such as a printer, facsimile, and a 
reproducing unit, an ink jet recording device is being widely used as a means which 
records on recorded media, such as paper and cloth. 

[0003] It is made to build in device cases, such as the various electronic equipment which 
created and inputs the example which the ink jet recording device has composition which 
carries out the regurgitation of the ink to the recorded media concerned from the 
recording head which countered recorded media, dedicates in the device case which 
became independent as an ink jet recording device, and has been considered as the simple 
substance configuration, and recording information, for example, a word processor, and a 
personal computer, and there are electronic equipment and a really constituted example. 
[0004] While being able to supply the ink corresponding to the amount of ink generally 
breathed out from a recording head at the time of record good to the configuration of the 
ink hold section currently used for these ink jet recording devices, it is required that there 
are no un-arranging from a delivery, such as ink leakage, at the time of un-recording. 
Usually, the configuration of the ink hold section adopts cartridge form, and is made 
exchangeable. 

[0005] Moreover, the ink hold section for ink jets may be united with an ink jet head in 
order to realize the miniaturization of a recording apparatus. In this case, if it stops being 
able to carry out the regurgitation of the ink of ink hold circles from an ink jet head, it 
will be discarded with a head. However, ink remained in the ink hold section, and even if 
the amount of the ink which remains in these ink hold circles added amelioration, it was 
governed by the ink maintenance capacity of the sponge which is the negative pressure 
generating object of ink hold circles mostly contained by the whole for the above- 
mentioned ink leakage prevention, and became [ many / comparatively ]. Furthermore, 
before the engine performance of the recording head itself fell, it will be exchanged with 
the ink hold section and the recording head had had serious effect to a cost rise and cost 
performance of a product. 

[0006] As a cure to the above-mentioned cost rise etc., the gestalt which unifies a 
recording head and an ink cartridge removable is adopted, and the configuration which 
enabled exchange of only an ink cartridge is mentioned. In this case, desorption of an ink 
cartridge can be smoothly performed by Hazama with a recording head, there is no ink 
leakage in the case of that desorption etc., and a load is required to supply ink to a 
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recording head certainly at the time of wearing. 

[0007] It is indicated by JP,63-87242,A as a gestalt of the ink hold section of the 
recording head used for the conventional ink jet recording device, and one. This is the ink 
jet unit equipped with two or more ink injection orifices by which foam was arranged in 
ink hold circles. In this ink hold section, in order to store ink in porous media like the 
polyurethane foam which is foam, generating of the negative pressure by the capillary 
tube force of porous media and maintenance of ink, i.e., the ink leakage prevention from 
the ink hold section, are attained. 

[0008] However, since [ of ink hold circles ] porous media were mostly needed for the 
whole, while the fill of ink was restricted, there were many amounts of ink which remain 
without being used into porous media, and there was a problem that the utilization ratio 
of ink was bad. Moreover, since it was filled up with ink into porous media, the technical 
problem that residue detection of ink was difficult and it was still more difficult to keep 
the negative pressure of ink hold circles almost constant during an ink consumption 
period occurred. 

[0009] The technique which added amelioration that this technical problem should be 
solved is indicated by JP,2-522,A. The ink jet record cartridge which connected between 
a primary ink stores dept., a secondary ink stores dept., and ink jet recording heads with 
this official report by the porosity member is indicated. In such a cartridge, improvement 
in the utilization ratio of ink is enabled by having arranged the porosity member only all 
over ink passage, without an ink stores dept. building. Moreover, since the outflow ink 
from the primary ink stores dept. which originated in air expansion of the primary ink 
stores dept. accompanying the pressure drop by the temperature rise by preparing a 
secondary ink stores dept. can be collected, the negative pressure to the recording head at 
the time of record is uniformly maintainable on parenchyma. 

[0010] However, since the negative pressure generating member had been arranged all 
over ink passage, the porous media as a negative pressure generating member had sunk in 
ink enough, it became inadequate in the time of un-recording generating [ of the negative 
pressure by the capillary tube force of porous media ] them, and there was a problem that 
ink leaked from the orifice of an ink jet recording head by few impacts. Moreover, since 
the above-mentioned ink jet recording head is beforehand formed in the ink hold section 
and one, in the case of the exchange mold ink cartridge which equips an ink jet recording 
head with an ink cartridge which was mentioned above, the technical problem were 
inapplicable occurred. 

[001 1] Moreover, an ink jet unit is constituted using an ink jet head and an ink cartridge 
as removable, and in preparing in the carriage formed in the recording apparatus, the ink 
leakage at the time of exchange of only an ink cartridge poses a problem. Unlike the case 
where an ink cartridge is prepared in the location estranged from the recording head, the 
ink leakage in this case pollutes the inside of a recording device, and has a possibility of 
causing the faulty connection in the electric contact surface of a recording head and a 
body, dirt of recorded media, etc. Since the configuration which allots a recording head 
and an ink cartridge is used for this problem on carriage in recent years for the 
miniaturization of equipment, it is a serious technical technical problem. 
[0012] And in order to pass a recording head and an ink cartridge, it is necessary to 
supply much ink for a short time, and what has a thick ink supply pipe is demanded again 
with the configuration which forms an ink supply pipe in a recording head for making 
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quick the recording rate of an ink jet recording device etc. Therefore, when a pressure 
welding was carried out to the absorber which exchanges ink cartridges, inserts an ink 
supply pipe, and holds ink, the ink which the absorber was pressed and compressed and 
was absorbing it by the point of an ink supply pipe might soil a leakage recording device 
or recorded media to the exterior of exudation and an ink cartridge. 
[0013] Furthermore, since it was required that ink cartridge desorption should also have 
been easy as mentioned above, it was difficult to satisfy these all. 
[0014] And since the installation location is strictly set up in order to always keep 
discharging performance high, the recording head mentioned above must prevent that the 
location shifts by external force vibration etc. From this viewpoint, there was the need of 
making it not push a recording head by the ink cartridge carelessly at the time of the 
desorption of an ink cartridge. Although adopting the configuration which an ink 
cartridge does not give a load at the time of the desorption of a recording head and an ink 
cartridge etc. is mentioned only in a certain specific direction as this cure, various kinds 
of direction specification-part material must be prepared in this case, and plurality-izing 
and enlargement of equipment will be caused. 
[0015] 

[Problem(s) to be Solved by the Invention] This invention aims at making small the load 
which an ink container covers to a recording head at the time of the attachment and 
detachment further for the purpose of attachment and detachment of a recording head and 
an ink container offering an easy exchange mold ink jet unit. 

[0016] Furthermore, this invention aims at offering the ink jet unit which can maintain 
the engine performance for a long period of time where said ink jet unit is carried to the 
ink jet recording apparatus. 

[0017] Moreover, it is also making into the purpose to offer the configuration which can 

prevent the ink leakage from an ink container irrespective of a use gestalt. 

[0018] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, in the 
exchange mold ink cartridge which has the hold section which this invention has opening 
for connecting with the joint section as ink feed zone material prepared in the ink jet 
head, and held the negative pressure generating member, said opening proposes the 
configuration which has gap where the wall is sufficient between the outer walls of the 
joint section of said ink jet recording head. 

[0019] the joint with which opening of an ink cartridge does not contact the joint section 
of an ink jet head by using the above-mentioned configuration ~ since it is free, the ink 
cartridge which the external force except the force which pushes in the negative pressure 
generating member in an ink cartridge does not join an ink jet head, and can offer always 
good printing, an ink jet unit, and ink jet equipment can be offered. 
[0020] And when combining an ink jet head and an ink cartridge, the configuration which 
prepares in one of an ink jet head and the ink cartridges also proposes the gap formed 
between said joint sections and openings for a wrap pressure-welding member. 
[0021] 

[Function] Since opening of an ink cartridge considered as the joint free-lancer who does 
not contact the joint section of an ink jet head according to this invention, the external 
force except the force which pushes in the negative pressure generating member in an ink 
cartridge cannot be applied to an ink jet head, and always good printing can be 



4 



Machine English Translation of JP 07-144416 



guaranteed. 
[0022] 

[Example] Hereafter, the example of this invention is explained to a detail with reference 
to a drawing. 

[0023] Drawing 1 is the outline sectional view showing the important section of the ink 
jet head (henceforth a recording head) used in the one example of this invention. 
[0024] As shown in drawing 1 , a recording head consists of a substrate 100 (a heater 
board is called below) which prepared the heat energy generating component, and a 
substrate 1300 with the concave heights which constitute the liquid room 7 and the ink 
way 8 in which it is joined to this substrate 100 and a record liquid (ink is called below) 
is held. This substrate (henceforth a fluting top plate) 1300 is equipped with the orifice 
plate 400 in which the ink delivery (henceforth an orifice) 9 for carrying out the 
regurgitation of the ink which was open for free passage on the ink way 8 was established 
in one. 

[0025] Adhesion immobilization of the heater board 100 is carried out by adhesives at the 
support substrate (henceforth a base material) 300, and the orifice plate 400 with which 
temporary adhesion is carried out and a fluting top plate equips the heater board 100 so 
that the heat-energy generating component 1 arranged on the heater board 100 as the 
fluting top plate 1300 is shown at drawing 1 may be contained in the ink way 8 
constituted by this junction is arranged like front sagging in the front-end side of the 
support substrate 300. 

[0026] And sticking-by-pressure immobilization of the heater board 100 and the fluting 
top plate 1300 is further carried out with the presser-foot spring 500. In addition, the 
presser-foot spring 500 engages with a substrate 300, and has the heater board 100 and 
composition which pinches the fluting top plate 1300. 

[0027] Ink is supplied from the ink supply route part material 600 through the ink feed 
hopper 1500 prepared in the upper part of the fluting top plate 1300. The ink supply route 
part material 600 has a projection rod, and is fixed to the support substrate 300 by 
inserting this projection rod in the through hole prepared on the support substrate 300, 
and carrying out a heat caulking to it. 

[0028] Drawing 2 and drawing 3 show one example of this invention, respectively, it is 
the decomposition perspective view of the recording head unit equipped with two or 
more recording heads 2000 which have the structure of drawin g 1 , and illustration of the 
housing member of the above-mentioned unit is omitted in drawing 2 . 
[0029] The recording head unit of this example can equip with four recording heads in 
which the regurgitation [ the ink of a color different, respectively ] is possible, and can 
define the physical relationship between these recording heads correctly. In addition, 
gradation record is attained even if it is made to carry out the regurgitation of the ink in 
which the four above-mentioned recording heads may breathe out the ink of the same 
color, and high-speed record or the gradation expression of them according to the number 
of ink droplets is attained in this case, and concentration differs in the same color, 
respectively. 

[0030] In drawing 2 , a reference mark 4000 shows the ink jet head unit frame which has 
two or more ink jet heads. The unit frame 4000 is equipped with the horseshoe-shaped 
outer wall plate 4001 and three wall plates 4002 which carry out the limitation of the 
head attaching part 4003 for containing each recording head. The recording head 2000 
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explained by drawing 1 is contained by each head attaching part 4003 where the ink 
delivery is turned to the method of drawing Nakashita. Positioning of each recording 
head in the unit frame 4000 dashes the datum level established in the datum level of three 
directions established in each head attaching part at each recording head, and is fixed by 
adhesives etc. after that. In this case, in each recording head 2000, the physical 
relationship of that datum level and orifice needs to be set up with high precision. 
[003 1] In addition, it positions on the image by not the method of using above-mentioned 
datum level but a TV camera etc., and you may make it fix by adhesion after that about 
positioning of each recording head 2000. 

[0032] Thus, since according to this example adhesion immobilization of the four 
recording heads is carried out at a unit frame, an ink jet head unit is constituted and it is 
made to perform exchange of a recording head for every unit, four physical relationship 
between recording heads does not shift by wearing actuation in the case of exchange. 
Moreover, according to the configuration of this example which contains each recording 
head in a unit frame, and was fixed to it, as compared with the configuration of the 
recording head which was made to carry out the regurgitation of the ink of a color which 
is different by the recording head of one, there is a degree of freedom on a design from 
the beginning. 

[0033] In addition, in drawing 2 , a reference mark 4005 is the porosity member which 
can absorb ink, and is arranged between the orifice arrangement sides of each adjoining 
recording head 2000. Thereby, when wiping of the orifice arrangement side is carried out 
with a blade, the ink adhering to a blade is absorbed and it can prevent that color ink 
which is different in a contiguity orifice arrangement side carries out the reattachment. 
[0034] In drawing 3 , the upper housing 4506 and the side-face housing 4006 are fixed to 
the unit frame 4000, respectively, in immobilization of upper housing, positioning of the 
upper housing 4506 at the time of immobilization should do by inserting one pair of pins 
4504 (one side being un-illustrating) prepared in this in the hole 401 1 prepared in the 
upper limit side of the outer wall plate 4001 of the unit frame 4000 ~ moreover It is fixed 
by hanging the projection on the hanging plate 4505 formed in the both ends of upper 
housing (un-illustrating) with the elastic energization force of the hanging plate 4505 on 
the crevice 4010 formed in the outer wall plate. Immobilization in the unit frame of the 
side-face housing 4006 is made like the upper housing 4506 using the hanging plate 4008 
of the pair of housing 4006, and the crevice 4007 of the unit frame 4000. 
[0035] Two or more pads 4502 as electric contact by the side of a recording head 2000 
were formed in the part equivalent to the outside surface of the upper housing 4506, and 
each of this pad 4502 has connected with the terminal 4501 which extends in the rear- 
face side of the upper housing 4506. Each terminal 4501 contacts the connection pad with 
which it corresponds on the substrate of a recording head, respectively, when housing 
4506 is fixed to a unit frame. 

[0036] The hole 4009 for making the ink supply pipe 2200 (henceforth the joint section) 
as ink feed zone material prepared in the recording head 2000 insert in the side-face 
housing 4006 is formed. In the condition of having assembled, it becomes the 
configuration which the ink supply pipe 2200 projected from this hole 4009, this supply 
pipe will be inserted in an ink cartridge side, and ink will be led to a recording head side. 
[0037] Drawing 4 is the perspective view showing connection with the ink jet head unit 
IJU and each ink cartridge which were shown in drawing 2 and drawing 3 . Moreover, 
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drawing 5 is the sectional view showing the condition of the ink cartridge having been 
connected with the ink jet head unit, and having constituted the ink jet unit. 
[0038] As shown in drawing 4 , the ink tank (ink cartridge) 6000 corresponding to each 
ink color is connected with a recording head by inserting the ink supply pipe 2200 of the 
recording head corresponding to the opening (un-illustrating) separately, respectively. 
Moreover, it can demount separately for every ink tank of each ink color also about the 
case where the ink tank 6000 is demounted from a recording head. In this drawing, 2201 
is a head fixed wall for fixing two or more ink jet recording heads. 
[0039] By the above configuration, when the ink of the ink tank 6000 is lost, it becomes 
exchangeable for a new ink tank. Thus, since exchange is possible for every exhausted 
ink tank, useless ink can especially be lessened in the ink jet recording device of a color, 
and it is effective. 

[0040] In drawin g 5 , the supply pipe 2200 formed in the ink jet head unit IJU is inserted 
so that the pressure welding of the filter 700 prepared at the tip may be carried out to the 
absorber 6003 in the ink tank 6000. Ink 6009 is filled at the ink room 6006 which is the 
ink hold section, and ink is filled by some absorbers 6003 as a negative pressure 
generating member allotted to the plenum chamber 6004 which is a negative pressure 
generating room separated by this ink room 6006 and septum 6005. The absorber 6003 
has prevented that can hold ink and ink leaks from opening 6002 by this according to the 
capillary force. Although the ink 6009 of the ink room 6006 passes a slit 6008 and is 
supplied to a plenum chamber 6004, this supply becomes possible by the air 
corresponding to the amount of ink consumed with the ink supply by the side of the ink 
jet head unit IJU invading in an ink tank through the atmospheric-air free passage 
opening 6013, and permuting it by ink. 

[0041] The description part of this example is further explained to a detail, referring to 
drawing 1 - drawin g 5 . The ink tank 6000 as an exchange mold ink cartridge slides an 
ink cartridge 6000 to the right from the left in drawing 5 to the ink jet head unit IJU 
currently fixed in equipment, and a true form voice top combines the ink supply pipe 
2200 as the joint section of the ink jet head unit IJU with opening 6002 to a 
predetermined depth location. Here, as mentioned above, between wall 6002a of the 
opening 6002 of the exchange mold ink cartridge 6000, and outer wall 2200a of the ink 
supply pipe 2200 of the ink jet head unit IJU, the point that sufficient gap is set up is 
important. "Sufficient gap" as used in the field of this invention has a desirable dimension 
beyond the components tolerance of the ink jet head unit IJU currently fixed, and the 
equipment component tolerance which exists between the ink jet head unit IJU and an ink 
cartridge 6000. The joint section outer wall of the ink jet head unit IJU can be prevented 
from contacting the opening 6002 of an ink cartridge certainly by setting the dimension 
beyond such components tolerance as the opening 6002 of an exchange mold ink 
cartridge. 

[0042] Moreover, "sufficient gap" is defined as follows from a viewpoint of a recording 
head, the ink leakage at the time of ink cartridge desorption, and ink evaporation. 
[0043] As shown in drawing 6 , set the path of an ink supply pipe to phiD, and the gap in 
the cross section of the arbitration of outside-surface 2200a of an ink supply pipe and ink 
cartridge opening circles wall 6002a makes the cross-section upper part to h, and makes a 
cross-section lower part h'. In addition, in drawing 6 , what gave the same number as 
drawing 5 shows the same member. 
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[0044] When inserting the ink supply pipe 2200 in the opening 6002 of an ink cartridge 
6000 first, when there is no gap, air will be pushed in with insertion actuation of an ink 
supply pipe, a field with much air is formed near the ink supply pipe tip, and ink supply 
may become a defect. 

[0045] Moreover, when ink exists that a gap is minute near the opening circles wall, ink 
forms a meniscus by Hazama of an opening circles wall and an ink supply pipe outer 
wall, and when the air pushed in by the ink supply pipe tends to come out to the exterior, 
the ink in which the meniscus was formed may be extruded to the ink cartridge exterior. 
[0046] Since the ink usually used generally becomes it easy to form a meniscus that a gap 
is 0.3mm or less as a cure of this, as for a gap, it is desirable that it is h+h'>=0.3mm. 
More preferably, it is h+h'>=0.6mm and meniscus formation can be barred more 
certainly. That is, rather than the outer diameter of an ink supply pipe, 0.3mm or more, 
when the path of opening of an ink cartridge is more preferably large 0.6mm or more, it 
can prevent ink leakage. 

[0047] Moreover, when a gap is large, the ink evaporation from a negative pressure 
generating member poses a problem. Evaporation of ink is produced near the point 
periphery of an ink supply pipe, and the ink passage currently gradually formed between 
the ink supply way inside an ink supply pipe (un-illustrating) and the negative pressure 
generating member becomes thin. In this case, if recovery etc. is performed, air bubbles 
etc. may be drawn in a recording head and the poor regurgitation may be produced. 
[0048] As an index for preventing this, if it has the relation of /(h+h f ) D<=0.3 more 
preferably, ink evaporation will be suppressed by (h+h') / D<=0.6, and extent that does 
not influence ink passage formation. 

[0049] Actuation of the exchange mold ink cartridge of this invention is explained using 
drawing 5 . The ink supply pipe 2200 which supplies ink to the ink jet head unit IJU is 
inserted, a pressure welding is carried out to a negative pressure generating member, and 
it is in the condition that an ink jet recording device can work. In addition, the filter 700 
for eliminating the contaminant in an ink cartridge 6000 is installed in the edge of the ink 
supply pipe 2200. 

[0050] As an ink cartridge for which this invention is used, as shown in drawing 7 , you 
may be the thing of a gestalt inside an ink cartridge which holds the porosity member 

6003 over the whole mostly. However, when it considers that the utilization ratio of an 
ink cartridge mentions later, the ink cartridge shown in drawing 5 is more desirable. 
[0051] Hereafter, the ink cartridge shown in drawing 5 is explained. If an ink jet 
recording apparatus works, ink will be breathed out from the orifice 9 of the ink jet head 
unit IJU, and an ink suction force will occur in an exchange mold ink cartridge. Ink 6009 
passes along the clearance section 6008 of a rib edge and the ink cartridge pars basilaris 
ossis occipitalis 601 1 from the ink hold section 6006 with the suction force, is drawn in 
the ink supply pipe 2200 through the negative pressure generating member hold section 

6004 and the negative pressure generating member 6003 as a plenum chamber, and is 
supplied to an ink jet head side. Thereby, except clearance section 6008, the pressure 
inside the sealed ink hold section 6006 declines, and differential pressure arises between 
the ink hold section 6006 and the negative pressure generating member hold section 
6004. If record continues, the differential pressure will continue a rise, but since the 
negative pressure generating member 6003 is wide opened by atmospheric air with the 
clearance prepared between the ink feed zone material 2200 and opening 6002, or the 
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atmospheric-air free passage opening 6013, air goes into the ink hold section 6006 
through the negative pressure generating member 6003 from the clearance section 6008 
of a rib edge and the ink cartridge pars basilaris ossis occipitalis 601 1 . At this time, the 
differential pressure of Hazama of the ink hold section 6006 and the negative pressure 
generating member hold section 6004 is canceled. Since this actuation is repeated during 
ink jet record, the inside of an ink cartridge will be maintained for a certain fixed 
negative pressure. Moreover, except the ink adhering to the wall surface of ink hold 
circles, since the ink of ink hold circles can be used mostly altogether, its ink utilization 
ratio improves. 

[0052] The own capillary tube force (or meniscus force in an ink-negative pressure 
generating member interface) of a negative pressure generating member etc. is discovered 
at the time of un-recording, and it controls that ink leaks from an ink jet recording head. 
[0053] Moreover, according to the property of the ink jet head which carries out joint, the 
always optimal printing is attained by setting up selection of a negative pressure 
generating member, and the rate of the negative pressure generating member hold section 
and the ink hold section. Therefore, since ink capacity not only improves rather than the 
case where a porous body is allotted to the whole interior of the ink cartridge mentioned 
above, but the ink leakage from opening for supplying ink to the exterior can be 
prevented effectively, it is the the best for this invention. 
[0054] In addition, since the exchange mold ink cartridge of this invention is 
corresponded to a color ink jet recording apparatus, it can be used, respectively, being 
able to hold the ink of each color (for example, black, yellow, a Magenta, four colors of 
cyanogen) in the exchange mold ink cartridge according to individual. Moreover, it is 
good also as an exchange mold ink cartridge which was made to unify the ink cartridge 
according to individual, and separated the exchange mold ink cartridge good also as an 
exchange mold ink cartridge or for black ink with high operating frequency, and other 
color ink unification exchange cartridges. Such combination is arbitrary according to ink 
jet equipment. 

[0055] In the exchange mold ink cartridge of this invention, in order to control the 
negative pressure in an ink jet recording head Selection of the negative pressure 
generating member 6003, a configuration, and a dimension from the first The 
configuration of a rib edge, A dimension, the configuration of the clearance 6008 
between a rib edge and the ink cartridge pars basilaris ossis occipitalis 601 1, It becomes 
important to optimize the roughness of a dimension, the volume rate of the negative 
pressure generating member hold section 6004 and the ink hold section 6006, the amount 
of insertion to the exchange mold ink cartridge of the ink supply pipe 2200, a 
configuration, a dimension, the configuration of a filter 700, a dimension, and an eye, the 
surface tension of ink, etc. 

[0056] As a negative pressure generating member used in this example, in itself, if it has 
the capacity to hold ink also to a self-weight and a slight vibration of a liquid (ink), a 
well-known member can also be used conventionally. For example, the porous body 
which has the curdy object which knit fiber reticulated, and a free passage hole is 
mentioned, ink holding power, negative pressure generating, etc. ~ adjustment ~ sponge, 
such as easy polyurethane foam and melamine form, is desirable. Since it can adjust 
especially in the case of form so that it may become a desired porous consistency at the 
time of form manufacture, it is desirable. In addition, when heat compression processing 
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is carried out for form and a porous consistency is adjusted further, since ink physical 
properties may be changed and it may have a bad influence on record grace, processing 
of washing etc. is needed [ the decomposition product by heating is generated, and ]. 
Moreover, although the form of a porous consistency according to it is required in order 
to manufacture the exchange mold ink cartridge corresponding to various ink jet 
recording apparatus, it is desirable to cut into the dimension of a request of form material 
with the specific number of eels (the number of the holes per inch) which has not 
performed heat compression, to carry out compression insertion at the negative pressure 
generating member hold section, and to adjust a porous consistency and capillary force. 
[0057] As mentioned above, as long as the gap of the ink supply pipe 2200 and opening 
6002 is enough, it may not be limited to this configuration and both structure and a 
configuration may be what kind of things. 

[0058] When a negative pressure generating member is a porosity member like sponge, in 
order to control the recess from the ink cartridge pars basilaris ossis occipitalis of a 
porosity member to insertion of the ink supply pipe 2200 like drawin g 5 and to maintain 
and secure the pressure-welding side of the filter section and a negative pressure 
generating member, as for the edge of the ink supply pipe 2200, it is desirable to have the 
include angle (taper) of arbitration to the path of insertion of an ink supply pipe. 
[0059] Moreover, the amount of insertion to the exchange mold ink cartridge 6000 of the 
ink supply pipe 2200 does not cause an ink leak etc. in consideration of the configuration 
of the configuration of the ink supply pipe, the negative pressure generating member 
6003, and an ink cartridge 6000 etc. at the time of insertion, but it must determine not to 
raise an ink piece etc. on the way at the time of record. In addition, it is necessary to 
prepare free passage opening with atmospheric air in a plenum chamber 6004 side. This 
serves as a suitable means for the improvement in dependability to the environmental 
variation within the ink jet recording device mentioned later. If incorporation of air is 
possible, it is more desirable to make it as small as possible in consideration of 
evaporation of ink, although the configuration of this atmospheric-air free passage 
opening and especially a dimension are not limited. 

[0060] Moreover, although the meniscus force with ink becomes strong and the ink leak 
from opening 6002 can be controlled if too narrow, although it is arbitrary about the 
configuration of the clearance 6008 between the rib edge shown in drawing 5 , and the 
ink cartridge pars basilaris ossis occipitalis 601 1, and a dimension, the ink supply to a 
plenum chamber 6004 may take the force, and an ink piece may be generated at the time 
of use. Moreover, since a reverse phenomenon may occur if too large, it is necessary to 
determine in consideration of the above. In addition, it is necessary to also determine this 
clearance 6008 in consideration of the location of opening 6002. 
[0061] Although based also on the configuration of an exchange ink cartridge, and a 
dimension, it is about 0.1 to 20mm preferably, and is about 0.5 to 5mm more preferably. 
Moreover, as long as the configuration of a rib edge is taking into consideration the 
location with the above-mentioned opening 6002, it may be carrying out what kind of 
configuration. 

[0062] Furthermore, the above becomes said [ the same ] of the boundary section of a rib 
edge and a negative pressure generating member important. For example, when the 
negative pressure generating member is not compressed by the rib edge, since the 
consistency of a member is low, circulation of ink and circulation of air become 
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comparatively prompt, and, in high-speed record or color record, it is desirable. On the 
other hand, when the negative pressure generating member is compressed by for 
example, the rib edge, since the consistency of a member becomes high, although 
resistance is produced in circulation of ink, and circulation of air, failures, such as an ink 
leak, can be controlled to few environmental variations. Therefore, it is necessary to 
design these selections in consideration of the class and the environmental condition to be 
used of an ink jet recording device. 

[0063] It is necessary to determine the volume rate of the negative pressure generating 
member hold section 6004 and the ink hold section 6006 in consideration of a class, an 
environmental condition used of an ink jet recording device. Moreover, it becomes 
important [ relation with the negative pressure generating member to be used ]. 
[0064] Although it can be set as arbitration according to the class of ink jet recording 
apparatus, also in order for the roughness of the configuration of a filter 700, a 
dimension, and an eye to prevent mixing of the contaminant from an ink cartridge and not 
to block the nozzle of a recording head, it is desirable to make it the roughness of an eye 
smaller than the path of an orifice. 

[0065] Although a well-known thing can be used conventionally, since the ink with 
which the exchange mold ink cartridge of this invention is filled up does not make an ink 
leak etc. cause, it is desirable that surface tension chooses from the ink in which 45 or 
more dyne/cm and viscosity have [ in / 30 dynes /or more / 25 degrees C ] more 
preferably l-20cps of l-15cps physical properties cm in 25 degrees C. Moreover, 
although it may be filled up to the volume limit to the ink hold section in order to 
maintain the negative pressure immediately after exchange mold ink cartridge opening, 
although the fill to the exchange mold ink cartridge of ink is arbitrary considering ink 
cartridge content volume as a limit, as for the ink fill to the negative pressure generating 
member section, it is desirable to set up below to the limitation of the ink holding power 
of a negative pressure generating member. In addition, the ink holding power as used in 
the field of this invention points out the capacity that ink can be held by the member 
independent at the time of infiltrating ink to a negative pressure generating member. 
[0066] In an ink cartridge with the ink hold section of a sealing system, to external- 
environment change (a temperature rise or atmospheric-pressure fall) in the condition of 
having been loaded into the ink jet recording device, the ink which remains in the ink 
room by air expansion of the ink hold section or expansion of ink is extruded out of an 
ink cartridge, and there is possibility of ink leak generating. Therefore, in the exchange 
mold ink cartridge of this invention, it is desirable to expect the air expansion volume (for 
a part for ink expansion to also be included although it is small) of the sealing system ink 
hold section according to the annular condition that the worst assumption is carried out, 
and to give a part for the ink movement magnitude from the ink hold section 
accompanying it beforehand to the negative pressure generating member hold section. 
However, when all are given to a part for ink movement magnitude, and the negative 
pressure generating member hold section, absorber insertion conditions must be made 
strict saying that it inserts in the condition that it inserts so that a pressure welding may 
be carried out as much as possible to homogeneity, or there are not Siwa and MEKURE 
in an absorber as much as possible so that the clearance between Hazama of the insertion 
condition of an absorber, a container wall, and an absorber may not be made. When this 
condition is not fulfilled, possibility that the above-mentioned ink leakage will arise is 
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size. 

[0067] However, even if ink becomes extruded by the rise of tank internal pressure in the 
worst environment by adopting the configuration which carries out adhesion closure of 
the ink supply pipe and pressure-welding member as the joint section so that it may 
mention later, since the detailed clearance between the joint sections is blockaded with 
adhesives or encapsulant, it does not leak out outside. Therefore, the above-mentioned 
absorber insertion conditions are also eased and offer of a reliable ink jet head unit is 
possible. 

[0068] In addition, if the installation location of atmospheric-air free passage opening is 
the upper part [ opening / by the side of the negative pressure generating member hold 
section ], there will be especially no assignment, but in order to separate the flow of the 
ink in the negative pressure generating member at the time of an environmental variation 
from opening, it is desirable that it is in a location distant from opening. Moreover, 
although the number of atmospheric-air free passage openings and a configuration, 
magnitude, etc. can be set as arbitration in consideration of evaporation of ink, 
considering only ink evaporation, it is desirable to make it as small as possible. 
[0069] It is desirable to seal opening and/or atmospheric-air free passage opening by a 
sealant etc. at the time of the ink cartridge independent PD, and to prepare for 
evaporation of ink or the air expansion in an ink cartridge. It is desirable to use the 
compound barrier material which compound-ized reinforcing materials, aluminium foil, 
etc., such as compound-izing and these and paper of the barrier of a simple substance 
layer and the plastic film of several layers which are called a barrier material in the 
package field as a sealant, and cloth. It is more desirable by making the ink cartridge 
body quality of the material and the same quality of the material into the glue line of a 
barrier material, and welding with heat etc. to raise sealing nature. 
[0070] Moreover, in order to control evaporation of the ink from an ink cartridge, or the 
inflow of the air from external atmospheric air, after inserting an ink cartridge, it is 
effective if the package gestalt sealed after deaerating the air in an wrapping material is 
taken. It is desirable to choose from a barrier material like the above-mentioned sealant in 
consideration of gas transmittance and liquid transmittance as an wrapping material. 
[0071] A very reliable transportation gestalt can be offered without an ink leak etc. 
arising by choosing the above package gestalten at the time of the ink cartridge 
independent PD. 

[0072] Although an ink cartridge body material may be what kind of ingredient 
conventionally used for mold goods here, it is necessary to choose from the member 
processed so that there might be no ingredient or effect which does not have the effect on 
the ink for ink jets. Moreover, it is also necessary to take the productivity of an ink 
cartridge into consideration. For example, an ink cartridge body is divided into ink 
cartridge pars-basilaris-ossis-occipitalis 601 1 part and its upper part, each is really 
fabricated with a resin ingredient, after inserting a negative pressure generating member, 
ink cartridge pars-basilaris-ossis-occipitalis 601 1 part and its upper part can be welded, 
and an ink cartridge body can be manufactured. If transparence or a translucent thing is 
chosen as a resin ingredient, since the ink of the ink hold section can be checked by 
looking from the ink cartridge outside, it can judge the replacement stage of an ink 
cartridge visually. Moreover, in order to make the above-mentioned sealant and joining 
easy, it is desirable to prepare heights in Tanggu. Furthermore, it is also desirable on a 
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design to process a crimp etc. on the external surface of an ink cartridge body. 
[0073] restoration of ink — an inflatable flexible bag technique and a manometric method 
~ any — although ~ it can be used. In addition, since other ink cartridge openings are not 
soiled, it is desirable to prepare ink restoration opening in restoration of ink at either of 
the tank bodies. As for ink restoration opening after ink restoration, it is desirable to carry 
out a plug with plastics or a metallic material. 

[0074] The configuration and configuration of an exchange mold ink cartridge can 
perform various kinds of deformation, without deviating from the range of this invention. 
[0075] It is as follows when the effectiveness of this example is summarized. 
[0076] [Effectiveness by the joint free-lancer] 
(1) Tank exchange can be performed smoothly. 

[0077] (2) A register adjusted head with the low load to a head does not shift. 

[0078] (3) The yield of components becomes high rough [ the precision of joint opening 

of a tank, and the head joint section ], and well, and cost can be fallen. 

[0079] (4) The components yield can increase rough [ the ink tank loading section guide 

precision of body carriage ], and well, and cost can be reduced. 

[0080] [The pressure-welding seal effectiveness] 

(1) The ink evaporation under tank wearing is controlled and it can be used for a long 
period of time. 

[0081] (2) The ink leak under the time of tank wearing or tank wearing is controlled, and 
the contamination in equipment can be prevented. 

[0082] That is, since an ink jet recording head makes an alphabetic character and an 
image form and it is being adjusted and fixed by it within equipment, it must avoid that 
the external force which affects the fixed condition works as much as possible. In the 
case of the one apparatus head for color picture formation which arranged two or more 
ink jet recording heads like this example, this demand becomes severer. 
[0083] Therefore, according to this example, it can prevent that external force other than 
external force, i.e., the force which pushes in the negative pressure generating member in 
an ink cartridge, like an ink cartridge body collides with the ink supply pipe 2200 as the 
joint section of an ink jet recording head in the case of installation of an ink cartridge or 
exchange joins an ink jet recording head. 

[0084] Although especially the recording head unit that built in two or more recording 
heads for ink jets is useful as an object for color picture formation, a severer precision is 
required of register adjustment of each head. Also when adjusted immobilization of one 
head is eased even if, it is because the grace of the color picture falls remarkably. 
Therefore, on the occasion of application of the exchange mold ink cartridge of this 
invention to such an ink jet head unit, or [ to the ink jet recording head of the exchange 
mold ink cartridge ], the force applied [ be / it / under / time of the attachment and 
detachment from this head or duration-of-service / letting it pass ] to a recording head 
should be made necessary minimum. 

[0085] In addition, although we are anxious about evaporation of ink from the gap of the 
head joint section and ink cartridge opening in having mentioned above when an 
exchange mold ink cartridge continues at a long period of time and the recording 
apparatus is loaded with it, evaporation of ink can fully be controlled more to adopt the 
simple pressure-welding configuration in this invention shown below. 
[0086] Next, other examples of the exchange mold ink cartridge of this invention are 
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explained using drawing 8 - drawing 9 . 

[0087] Each of drawin g 8 - drawing 9 is the sectional views showing the important 
section of the connection structure of the exchange mold ink cartridge 6000 and an ink jet 
recording head. 

[0088] The simple pressure-welding member 2202 is arranged in a part of peripheral face 
2200a of the ink supply pipe 2200 of the shape of a cylinder of the ink jet head unit IJU 
in (a) of drawing 8 . Itabe 2202a to which this simple pressure -welding member 2202 
contacts the method of the outside of radial of the ink supply pipe 2200 with the head 
fixed wall 2201 of the ink jet head unit IJU in a projection and one field, It consists of 
projecting part 2202b of the shape of a cross-section triangle which projects towards the 
die-length direction of the ink supply pipe 2200 in the field of another side of this Itabe 
2202a. It is formed from the ingredient softer than the ingredient with which any part 
constitutes the above-mentioned ink cartridge 6000 and the ink jet head unit IJU, 
respectively in degree of hardness. At the time of connection, the crowning is the skin of 
an ink cartridge 6000, and projecting part 2202b contacts near the opening 6002. 
[0089] By considering as the structure which showed the simple pressure-welding 
member 2202 to (a) of drawing 8 , the external force to a head turns into only force which 
presses the negative pressure generating member 6003 at the time of attachment and 
detachment of an ink cartridge 6000. Moreover, external force is only slightly applied to 
the horizontal direction as used in the field of [ are only that projecting part 2202b of the 
outer wall of an ink cartridge 6000 and the simple pressure-welding member 2202 
touches slightly, and ] this drawing at the time of installation termination. Therefore, the 
force applied during wearing of an ink cartridge 6000 at the ink jet head unit IJU turns 
into only the force which presses the negative pressure generating member 6003, and few 
force of contacting an ink cartridge 6000. The force can be substantially adjusted by an 
ink cartridge's 6000 pressing and adjusting an amount. 

[0090] In addition, that the pressure welding should just be carried out in [ an ink 
cartridge outer wall and the simple pressure-welding member 2202 ] simple, even if there 
is a partial minute gap, since it is also possible to control ink evaporation as a request, it 
does not interfere. Moreover, even if there is an inflow of the air from this gap to into an 
ink cartridge, the engine performance of an ink cartridge is not sounded so that it may 
mention later. 

[0091] Although considered as the structure which shows the connection structure of an 
ink cartridge and an ink jet head unit in (a) of drawing 8 in the above-mentioned 
example, as mentioned above, it is not limited to such structure. 
[0092] As shown in (a) of drawing 8 , as an example which performed deformation of 
preparing the simple pressure-welding member as the joint section in a recording head 
side, and modification, the structure shown in (b) - (d) of drawing 8 can be mentioned. In 
(b) of drawing 8 , projecting part 2202b of the simple pressure-welding member 2202 has 
a cross-section approximate circle form (the shape of a ring [ The whole ]), and simple 
pressure -welding member 2202 the very thing serves as a cross-section approximate 
circle form (the shape of a doughnut [ The whole ]) in (c) of drawing 8 . Moreover, in (d) 
of drawing 8 , since the diameter is reduced as simple pressure-welding member 2202 the 
very thing has become cross-section triangle-like (the shape of an approximate circle drill 
[ The whole ]) and goes at the tip of the ink supply pipe 2200, it was inserted into the gap 
CL of the common-law marriage of opening 6002, and the external surface of the ink 
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supply pipe 2200, and the external surface of the simple pressure-welding member 2202 
is in contact with the common- law marriage of opening 6002. In (e) of drawin g 8 , the 
cross-section [ of L characters ]-like simple pressure-welding member 2202 is arranged 
by the peripheral face of the ink supply pipe 2200. This simple pressure-welding member 
2202 consists of body 2202c which is prolonged in back from Itabe 2202a which projects 
in the method of the outside of radial of the ink supply pipe 2200, and this Itabe 2202a 
and by which inner circumference was fixed to the external surface of the ink supply pipe 
2200, and is formed from the ingredient softer than the ingredient with which all 
constitute the above-mentioned ink cartridge 6000 and a recording head, respectively in 
degree of hardness. In this example, in case the ink supply pipe 2200 is inserted into 
opening 6002, while Itabe 2202a of the simple pressure-welding member 2202 deforms, 
the common-law marriage of opening 6002 is overcome, and the ink supply pipe 2200 
engages with opening 6002 by Itabe 2202a. Since this engagement is made according to 
deformation of Itabe 2202a of the simple pressure-welding member 2202, it can also 
perform discharge easily. However, at the time of an ink cartridge and recording head 
association, if an ink cartridge considers the load given to a recording head, the example 
of drawing 8 (a) - (b) is the optimal. 

[0093] Moreover, as other connection structures, not the configuration that prepares a 
pressure -welding member in the ink jet ink jet head (a) unit IJU side of drawing 8 shown 
in - (b) but the structure of preparing a pressure-welding member in an ink cartridge 6000 
side can be mentioned. That is, the simple pressure-welding member 2202 shown in (a) 
of previous drawing 8 and the simple pressure-welding member which has the almost 
same configuration are fixed to the outer wall of an ink cartridge, and the crowning of a 
projecting part is a configuration which contacts the head fixed wall of the ink jet head 
unit IJU. Moreover, the simple pressure -welding member itself shown in (b) of drawing 8 
may fix the thing of a cross-section round shape to the common-law marriage of opening 
6002. 

[0094] Furthermore, the structure for which it depended on deformation of the both sides 
of the above-mentioned ink cartridge 6000 and the ink jet head unit IJU and modification 
as other connection structures as shown in (a) - (d) of drawing 9 can also be mentioned. 
In (a) of drawin g 9 , wall material 6002b is formed in the rim section of opening 6002 
with the ingredient softer than the ingredient which constitutes an ink cartridge 6000 and 
the ink jet head unit IJU, respectively in degree of hardness. It prepares near the opening. 
Further It has structure which formed the simple pressure-welding member 2202 which 
consisted of the disk section prolonged to the method of the outside of radial of the ink 
supply pipe 2200 in the peripheral face of the ink supply pipe 2200, and a body ahead 
prolonged along the die-length direction of the ink supply pipe 2200 from the outermost 
edge of this disk section. The front end section of the body of the simple pressure- 
welding member 2202 is in contact with the outside of wall material 6002b around the 
opening 6002 of a cartridge 6000 at the time of cartridge wearing. In (b) of drawing 9 , 
wall material 6002b of this example is formed in closing in except for the periphery 
section of opening 6002 among the configuration walls of the cartridge 6000 near the 
opening 6002, and has structure which combined the member of simple pressure-welding 
member 2202 resemblance shown in (a) of previous drawing 9 . In (c) of drawing 9 , it 
has structure with which the periphery section of the simple pressure -welding member 
2202 which consists of the disk section prolonged from the peripheral face of the ink 
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supply pipe 2200 at the method of the outside of radial [ the ] into the notching part 
which formed only the periphery section of opening 6002 in closing in contrary to the 
example shown in (b) of previous dra wing 9 , and was formed by this is made to engage. 
In (d) of drawing 9 , a notching part is formed in the central part of medial-surface 6002a 
of opening 6002 among the configuration walls of a cartridge 6000, and it has structure 
with which a part of simple pressure -welding member 2202 prepared in this notching part 
at the peripheral face of the ink supply pipe 2200 is made to engage. That is, the simple 
pressure -welding member 2202 of this example consists of a body fixed to the peripheral 
face of the ink supply pipe 2200, and the disk section prolonged in the method of the 
outside of radial [ that ] from the periphery central part of this body, and the rim part of 
the disk section engages with the above-mentioned notching part. 
[0095] As mentioned above, it is possible to use the ingredient same as an ingredient 
which constitutes the simple pressure-welding member as another member and the 
circumference part of opening as the ingredient which constitutes an ink cartridge 6000 
and the ink jet head unit IJU, respectively, but in order to ease the force applied to a 
recording head at the time of a simple pressure welding, it is desirable to use the 
ingredient softer than the ingredient which constitutes an ink cartridge 6000 and the ink 
jet head unit IJU, respectively in degree of hardness. 

[0096] As an ingredient which constitutes the simple pressure-welding member as the 
above-mentioned exception member, in order to control ink evaporation, it is more 
desirable to choose an ingredient with low gas permeability. Moreover, when making the 
simple pressure-welding member as another member placed between connection (joint) 
to an ink cartridge 6000 and the ink jet head unit IJU as mentioned above, the member is 
attached in any [ of an ink cartridge 6000 or the ink jet head unit IJU ] side at arbitration 
at the time of an initial state, i.e., connection, and after the configuration and a dimension 
also take into consideration the configurations of an ink cartridge 6000 and the ink jet 
head unit IJU, a dimension, etc., it is decided to be arbitration. Furthermore, when 
attaching the simple pressure-welding member as another member in the ink supply pipe 
2200 of the ink jet head unit IJU, it is not necessary to fix and the one freer rather 
movable is desirable. 

[0097] The configuration shown in drawin g 5 mentioned above is one of the optimal 
things of the ink tank used for this invention. Namely, it is because it has the opening 
between opening 6002 and a supply pipe 2200, and this stops easily being able to give 
force which affects the location precision of a recording head at the time of ink tank 
insertion. Even if it prepares the simple pressure-welding member shown in drawing 8 
an d drawing 9 to this configuration, above-mentioned effectiveness will not be spoiled 
but the problem of ink evaporation or ink leakage will be solved. 

[0098] Drawing 10 is the perspective view showing the appearance of the more desirable 
example of the ink jet head unit of this invention. In this example, the pressure-welding 
member 2202 of the ink jet head unit IJU is formed in the base of four ink supply pipes 
2200 and one which were arranged by one side attachment wall of Unit IJU at the single 
tier. As each ink supply pipe 2200 was mentioned above, the shape of a trumpet to which 
the path by the side of a base was narrowed down is made from the point, and further, 
when the ink supply pipe 2200 as the joint section is pushed in in the opening 6002 of the 
ink tank 6000 as an exchange mold ink cartridge, the adhesion encapsulant 2203 for 
closing opening 6002 and carrying out connection immobilization of the ink tank 6000 
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and the unit IJU is arranged on the narrowing-down part. The crevice 2204 and heights 
2205 for positioning of immobilization in the case with the ink tank 6000 are formed in 
Unit IJU top Norikazu side attachment wall. Although the positioning crevice for running 
at the positioning heights HC 1 of the head carriage HC, and positioning is formed in the 
wall of the opposite side of one side attachment wall, it does not illustrate to drawing 10 
but illustrates to drawing 1 1 . 

[0099] Drawing 1 1 is the fragmentary sectional view showing the important section of 
the recording device which equipped with the ink jet head unit IJU shown in drawing 10 
on the head carriage HC. In drawing 1 1 , the positioning crevice 2400 is made to contact 
the positioning heights HC 1 of the head carriage HC, positioning immobilization is 
carried out, and it is equipped with an ink cartridge 6000 to this unit IJU, and the ink jet 
head unit IJU is laid on the head carriage HC. If the structure of a part where the ink tank 
6000 is laid among the head carriage HC is explained in full detail, it consists of lobes 
HC 3 which project in the drawing upper part at the edge of the loading section HC 2 
which has a flat side mostly, and this loading section HC 2. The slope HC 4 which falls 
on the right-hand side of a drawing is formed in the upper part of this lobe HC 3. 
Moreover, a lobe HC 3 is a member for pressing so that the ink tank 6000 may connect 
firmly the wall which has the opening 6002 of the ink tank 6000 explained in full detail 
behind, and the wall of the opposite side by Unit IJU. In case the head carriage HC is 
equipped with the ink tank 6000, after inserting the ink supply pipe 2200 of Unit IJU into 
the opening 6002 of the ink tank 6000, the ink tank 6000 is pushed to the fixed unit IJU, 
and the ink tank 6000 is depressed, letting the slope HC 4 of the head carriage HC slide 
for the lower corner of the ink tank 6000. Thereby, while the ink tank 6000 is certainly 
fixable, opening 6002 can also be sealed certainly. 

[0100] In addition, although the level difference was prepared between the ink supply 
pipe 2200 and the pressure-welding member 2202, and spreading of the adhesion 
encapsulant 2203 was closed in this example if as shown in drawing 1 1 , what may not 
have a level difference depending on the method of application is not explaining. 
[0101] Next, by using for the configuration of this invention described so far explains 
below the desirable modification of the structure of an ink tank where effectiveness is 
acquired in multiplication, including the operation explanation also common to the ink 
tank of a configuration of having mentioned above. 

[0102] First, the configuration between which it is placed between an ink tank and an ink 
jet head as a joint device of an ink jet head and an ink cartridge by the sealing member 
2202 as a pressure-welding member of drawing 1 1 was offered. It is desirable to prevent 
a liquid outflow certainly to the exterior, where the deformable sealing member 2202 is 
deformed here. Moreover, like the ingredient mentioned above, when the supply pipe of a 
head is inserted into an ink tank and the space section is formed in the interior of the ink 
tank near the opening, when pressurized rather than atmospheric air, what shows some 
permeability is good. When the pressure inside a tank rises by the environmental 
variation, this carries out pressure relaxation of the inclination which the pressurized ink 
concentrates to the atmospheric-air free passage section side of a tank by some 
permeability, and is considered to be because for the migration by the side of the supply 
pipe of ink to be promoted. 

[0103] moreover, the side which counters the above-mentioned tank configuration and 
the bridgewall which forms the above-mentioned minute free passage section especially - 
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- opening for ink supply ~ or By considering as the configuration in which the 
compression (or compression is possible) field of the negative pressure generating object 
by the supply pipe is made to exist As a configuration this [ whose ] the ink of the 2nd 
receipt room secures the substantial ink supply way stabilized in the negative pressure 
generating inside of the body, and stabilizes more For the configuration located about the 
inferior surface of tongue of an ink cartridge more nearly up than the above-mentioned 
minute free passage section, the above-mentioned opening for ink supply the 
permeability of the some of the sealing member 2202 Since it becomes the usual gas 
transparency inhibition operation, the conditions of gas liquid exchange of the 2nd receipt 
room of substantial sealing structure can be made into what was stabilized further, and it 
is thought that the ink supply nature of the absorber compression field of a supply pipe is 
securable. From this viewpoint, the permeability of the some of the above-mentioned 
sealing member 2202 is good also as a perfect gas closure ingredient. 
[0104] In addition, the device which engages with the valve structure to which insertion 
tubing peculiar to an ink jet with which the "supply pipe" as used in the field of this 
invention is inserted in a porosity member is attached to a cartridge from the first, and the 
compression set of the negative pressure generating object is carried out, or a connection 
member is also included. 

[0105] Furthermore, although the ink migration by the environmental dependence and 
internal configuration of ink became remarkable when the conditions of the ink used 
were examined, and ink surface tension exceeded cm in 55 dynes (25 degrees C) /, this 
problem was no longer expected in criticality to be 55 dynes/cm or less, and the property 
stabilized extremely was shown, without it being influenced by the environment that they 
are especially 50 or less dyne/cm. On the other hand, the progressive certainly stabilized 
in the negative pressure generating member as it is 55 dynes/cm or less was shown, and 
when it was the configuration that the gas-liquid interface of the air which is a gas, and 
the ink which is a liquid is formed into a negative pressure generating member, the 
effectiveness as for which the interface is especially made to what was stabilized over the 
long period of time was accepted. In the cartridge which has the vapor-liquid exchange 
promotion structure which extends from the above-mentioned minute free passage 
section to the above-mentioned negative pressure generating member opposite location of 
the 1st receipt interior of a room of the above, since this functioned as the configuration 
in multiplication and formed the linear interface in the condition of having been 
stabilized, it was a desirable thing thing. On the contrary, when the ink surface tension for 
a premise configuration was less than 20 dyne/cm (25 degrees C), even if there was such 
an impact that an ink leakage phenomenon was seen and they were 20 or more dyne/cm 
when an impact was added although ink leakage did not arise, by use, it usually became 
clear that ink leakage was prevented according to the synergistic effect of the advantage 
of a premise configuration and an ink property. Moreover, 50 or less dyne/cm 25 dynes 
[/cm ] or more showed especially the property stabilized extremely, without being 
influenced by the environment. 

[0106] Explanation centering on the more desirable configuration of the negative 
pressure generating room hereafter established in the ink cartridge in the configuration of 
this invention shown in said drawing 4 thru/or drawing 1 1 is given. 
[0107] Ink is not given but the negative pressure generating member 23 near [ which is 
allotted to the negative pressure generating member hold room 24 as shown in drawing 
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12 ] the atmospheric-air free passage section is made to exist here as a field which does 
not hold ink. Then, the seal of the opening 13 is carried out with a ball 14, and the seal of 
opening 22 and the atmospheric-air free passage section is carried out by the same seal 
member S (you may differ). Drawing 12 shows the ink cartridge before use. Ink shall be 
filled up with this drawing in the ink receipt room 26. Drawing 12 shows the schematic 
diagram of the printer which uses this while showing the ink cartridge 21 of this sealing 
condition. Negative pressure generating object field 23 A located in this ink cartridge 21 
near the atmospheric-air free passage section 20 is prepared in the cartridge upper part 
corner as a field which does not hold ink. Negative pressure generating object field 23B 
located under this field 23A is a compressible field as for which a compression set is 
carried out by insertion of an ink supply pipe (un-illustrating). Negative pressure 
generating objects other than these field 23A and 23B hold the ink with which there is no 
external effect of others and it filled up. Of course, field 23B is a field which counters the 
opening 22 for ink supply pipe wearing prepared in the same field in the lower part of the 
atmospheric-air free passage section 20. Moreover, opening 22 is located more nearly up 
than the minute free passage section 28, and has each of the description configuration 
mentioned above all. 

[0108] Although the cartridge 21 of drawin g 12 is removing the seal member S 
mentioned above and becomes usable, since the above-mentioned field 23A does not 
hold ink, ink is not leaked even if the vibration and pressure variation at the time of seal 
removal occur. 

[0109] This example is making this field near the atmospheric-air free passage section of 
a negative pressure generating member into the field which does not hold ink as a 
technical viewpoint which is not concerned with the state of preservation or busy 
condition of an ink cartridge, but sweeps away a Prior-art level, and can prevent that the 
ink in an ink cartridge leaks from the atmospheric-air free passage section to fluctuation 
of an environmental condition. There is the peeling prevention effectiveness of a seal 
member to the case where the seal member has sealed the atmospheric-air free passage 
section especially. Moreover, if it is in a busy condition, an amount as occasion demands 
can supply this field efficiently in a cartridge, and atmospheric air has the effectiveness 
which controls the negative pressure change in an ink jet cartridge. Since the osmosis rate 
of ink itself can be decelerated more as it gets wet and is what is not **, it is desirable, 
but this field near the atmospheric-air free passage section is good also as a field which 
removed that ink, after [ which is completely depended on ink ] soaking beforehand in 
ink. 

[0110] moreover, the side which counters the bridgewall with which this example forms 
the above-mentioned minute free passage section ~ opening for ink supply — or By 
considering as the configuration in which the compression (or compression is possible) 
field of the negative pressure generating object by the supply pipe is made to exist As a 
configuration this [ whose ] the ink of the ink receipt room 26 can secure the substantial 
ink supply way stabilized in the negative pressure generating inside of the body of the 
negative pressure generating member hold room 24, and stabilizes more It can mention 
that the above-mentioned opening for ink supply makes it located about the inferior 
surface of tongue of an ink cartridge more nearly up than the above-mentioned minute 
free passage section. An operation arrangement-related [ this ] can carry out [ fixed ]- 
izing of the substantial ink migration direction, all the ink of the ink receipt room 26 can 
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consume it, after this consumption is intervening so that it may move to the opening side 
which the air in the ink receipt room 26 counters, consumption of the ink of the negative 
pressure generating inside of the body is enabled as a result, and it is for the ability 
decreasing about residual ink. 

[0111] The ink supply way of one direction mentioned above can form in the field which 
is not compressed, the same effectiveness is acquired, and an ink residue can decrease 
further according to the ink secured capacity of a compression field by having the field 
which is not compressed by the supply pipe of a negative-pressure generating object 
toward the side which counters this wall from the bridgewall which forms the above- 
mentioned minute free passage section especially, and the field which are compressed by 
the supply pipe of a negative-pressure generating object in this order. 
[0112] The ink jet printer of this example has a head recovery means HR to perform ink 
discharge out of a cartridge by suction or the regurgitation by the suction means through 
a head automatically or in hand control, according to having equipped with the above- 
mentioned cartridge 21, as shown in drawing 12 . Since it is correctable by this before 
printing the ink condition of the negative pressure generating inside of the body, the 
above-mentioned function of cartridge original can be used without being influenced by 
the neglect condition of a cartridge. 

[0113] The tank 21 with which it is equipped to the ink jet head HD held at the scanning 
carriage CR by drawing 12 removes the seal tape S explained previously. The ink supply 
pipe of a head passes along the above-mentioned opening 22, and the tank 21 with which 
it was equipped on carriage carries out the compression set of the compressible field 23B 
of the negative pressure generating member 23. The negative pressure generating 
member 23 is made to deform into the minute free passage section 28 side in this 
example. At this time, the wearing signal LP is inputted into the printer control means CC 
by the attachment-and-detachment detection means (since it was substituted by the 
mechanical or electric well-known detection means, it presupposed un-illustrating) of a 
tank. According to this, before a recording start, the head recovery means HR operates, 
the ink in a tank 21 is discharged, and the condition of the ink in a tank is improved. 
[01 14] Drawing 13 (A) and (B) show the possible condition inclination range of the print 
of this invention example, or an ink supply condition, respectively, and 40 in drawing 
shows the horizontal plane. The more desirable condition for this invention is that the 
minute free passage section is located in a lower part side, and is good to become parallel 
to a horizontal plane 40 on the cartridge inferior surface of tongue ideally. However, in a 
two-room configuration, the include angle theta which the horizontal plane like drawing 
of (A) and (B) and an ink cartridge base make does not have un-arranging on use to the 
range of 0<=theta<=15 degrees like this example practically, respectively. When making 
it lay and move onto scanning carriage, the range of 0<=theta<=5 times is desirable. 
[0115] Moreover, even if the case where the cartridge inclined and was prepared in this 
way was caused by a certain unexpected factor, as mentioned above, since the opening 
6002 of the ink supply pipe 2200 and an ink cartridge has the composition which has a 
gap, i.e., a free joint configuration, it can make the load concerning a recording head 
small, and does not affect an installation condition. Therefore, the ink supply engine 
performance is maintained by fitness while it had been stabilized. 
[0116] Although two or more member configurations are sufficient as the negative 
pressure generating member of the example of this invention mentioned above, since 
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atmospheric migration arises there and it may be easy to produce un-arranging if mutual 
Hazama's interface (interface between members) arises, it is good that it is a desirable 
porosity room object with a single negative pressure generating member. 
[0117] Moreover, an ink hold room can also be included as ** which contains ink 
substantially, if ink is relatively included so much rather than a negative pressure 
generating member receipt room. 

[0118] Next, the ink consumption gestalt in an ink cartridge is explained using drawing 
14 . 

[0119] Drawing 14 (a) is the type section Fig. showing the condition that inserted in the 
opening 22 of the ink cartridge body 21 of an example the joint member 27 which is the 
ink supply pipe which supplies ink to an ink jet recording head, carried out the pressure 
welding to the negative pressure generating member 23, and operation of an ink jet 
recording device was attained. In addition, it is desirable to install the filter, in order to 
eliminate the dust in an ink cartridge to edge opening of the joint member 27. If an ink jet 
recording apparatus works, ink will be breathed out from the orifice of an ink jet 
recording head, and an ink suction force will occur on an ink tank. Ink 29 is drawn by this 
suction force in the joint member 27 through the negative pressure generating member 
hold section 24 and the negative pressure generating member 23 through the clearance 
section 28 of the edge of a rib 25, and the ink cartridge pars basilaris ossis occipitalis 1 1 
from the ink hold section 26, and is supplied to an ink jet recording head. Thereby, except 
clearance section 28, the pressure inside the sealed ink hold section 26 declines, and 
differential pressure is produced between the ink hold section 26 and the negative 
pressure generating member hold section 24. If record continues, the differential pressure 
will continue a rise, but since the negative pressure generating member hold section 24 is 
wide opened by atmospheric air with the atmospheric-air free passage hole 20, as shown 
in drawin g 14 (b), air goes into the ink hold section 26 through the negative pressure 
generating member 23 from the clearance section 28 of a rib 25 and the ink cartridge pars 
basilaris ossis occipitalis 1 1 . At this time, the differential pressure of Hazama of the ink 
hold section 26 and the negative pressure generating member hold section 24 is canceled. 
During ink jet record, this actuation is repeated and a certain fixed negative pressure is 
obtained in an ink cartridge. Moreover, except the ink adhering to the wall surface in the 
ink hold section 26, since the ink in the ink hold section 26 can be used mostly altogether, 
its ink utilization ratio improves ( drawing 14 (c)). At the time of un-recording, the 
capillary tube force (or meniscus force in an ink-negative pressure generating member 
interface) of negative pressure generating member 23 self etc. is demonstrated, and it 
controls that ink leaks from an ink jet recording head. 

[0120] Drawing 15 (A) is a sectional view in which drawing of longitudinal section of the 
ink cartridge body for ink jets of other examples of this invention and drawiiiR 15 (B) 
show this cross-sectional view, and drawing 16 shows the front face of a rib. The 
atmospheric-air installation slot 1031 and the negative pressure generating member 
control room 1032 are formed in some ribs 1005 which are the septa of the ink hold 
section 1006 and the negative pressure generating member hold section 1004 at the ink 
cartridge body 21001 for ink jets. The atmospheric-air installation slot 1031 is formed in 
the negative pressure generating member hold section 1004 side from the interstitial 
segment of a rib 1005 to the edge 1008 of a rib 1005, i.e., the gap section with the ink 
cartridge pars basilaris ossis occipitalis 1011. And between the negative pressure 
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generating members 1003 which touch near the atmospheric-air installation slot 1031 of a 
rib 1005, the negative pressure generating member control room 1032 of a configuration 
which was scooped out is formed. 

[0121] From the negative pressure generating member 1003 being contacted by the inside 
of the negative pressure generating member hold section 1004, though the negative 
pressure generating member 1003 was inserted in the ununiformity, for example, as 
shown in drawing 15 (B), the contact (compression) force of the negative pressure 
generating member 1003 will be eased partially. For this reason, if it begins to consume 
ink from a head, the ink in which it sinks into the negative pressure generating member 
1003 will be consumed, and it will reach to the negative pressure generating member 
control room 1032. If ink continues consuming also after that, atmospheric air will tend 
to tear an ink meniscus from the part in which the contact force of the negative pressure 
generating member 1003 is eased by the negative pressure generating member control 
room 1032, and it will have become, and atmospheric air is promptly introduced into the 
atmospheric-air installation slot 1031, and control of negative pressure becomes easy. 
[0122] It is named generically vapor- liquid exchange promotion structure including other 
configurations which have a function equivalent to the above ribs, a negative pressure 
generating member control room, or these. In the ink cartridge which has this vapor- 
liquid exchange promotion structure, at least liquid ink can obtain the optimal field by 
adjusting the height of the crowning of the vapor-liquid exchange promotion structure 
arranged in the 1st hold room side-attachment- wall side of the free passage section upper 
part of the 1st receipt room which is a negative pressure generating member hold room, 
and the 2nd receipt room which is the ink hold section. 

[0123] Although there is the approach of changing the compression direction of a 
negative pressure generating member and compressibility as at least liquid ink was 
mentioned above as a means to control the optimal field, the purpose can be attained with 
repeatability more certainly [ the adjustment of the top location of vapor-liquid exchange 
promotion structure ], and sufficient. Of course, at least liquid ink may be made into the 
above-mentioned optimal field by combining these approaches. 
[0124] Next, the example is shown. 

[0125] It became possible to carry out vapor- liquid exchange of the ink and atmospheric 
air in the ink hold section at this invention whether you are stability and Sumiya at the 
time of ink supply, as explained above, consequently it became possible to be stabilized 
and to control the internal pressure in an ink feed zone, and, moreover, high-speed 
printing was attained [ that the regurgitation stability in a recording head is good, and ]. 
Moreover, it became possible to offer the ink tank to change of an external environment 
which ink leakage does not generate to the pressure variation in an ink tank. 
[0126] Next, the physical properties for which the ink preferably used to the ink tank of 
each example mentioned above is asked are explained. The ink interface in a negative 
pressure generating member is stable also to vibration of an ink tank, and desirable ink 
shows behavior with a stable gas-liquid interface to an environmental variation, and its 
things are desirable. Therefore, the surface tension of ink has good 20 dyne/cm - 55 
dyne/cm, and they are 25 dynes/cm - 50 dyne/cm more preferably. When the surface 
tension of ink is in this range, the phenomenon in which the meniscus of the head orifice 
section is torn, consequently ink overflows from the head orifice section at the time of 
un-printing is not produced. 
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[0127] As surface tension of 20-30 degrees C of a water-soluble typical organic solvent, 
ethanol (22 dyne/cm), Isopropanol (22 dyne/cm), a cyclohexanol (34 dyne/cm), A 
glycerol (63 dyne/cm), a diethylene glycol (49 dynes/(cm)), Although there are the 
diethylene-glycol monomethyl ether (35 dynes/(cm)), triethylene glycol (35 dynes/(cm)), 
a 2-pyrrolidone (47 dynes/(cm)), and anN-methyl pyrrolidone (41 dynes/(cm)) These 
solvents and water are mixed and desired surface tension is obtained. 
[0128] How to control the surface tension of ink using a surfactant is explained. For 
example, in sorbitan mono-lauric-acid ester, 28 dyne/cm is obtained by 1% of addition to 
water, and 35 dyne/cm is obtained to water at 1% of addition with polyoxy ethylene 
sorbitan mono-lauric-acid ester. Moreover, at ASECHIRE Norian EH (EO addition 
product of an acetylene glycol), 28 dyne/cm is obtained by 1% or more of addition. When 
low surface tension is still more nearly required, 17 dyne/cm is obtained at 0.1% to water 
with the fluorine system surfactant S-145 ( perphloro alkyl EO addition product by the 
Asahi glass company), for example, Sir chlorofluocarbon. Since surface tension merely 
changes with other additives of Perilla frutescens (L.) Britton var. crispa (Thunb.) Decne. 
somewhat, it adjusts suitably. 

[0129] Drawing 17 is the appearance perspective view of the ink jet recording device 
IJRA which can carry the recording head unit shown in each above-mentioned example. 
[0130] In drawing 17 , the forward inverse rotation of a drive motor 5013 is transmitted 
to a leading screw 5004 through the driving force transfer gears 501 1 and 5009, and this 
is rotated, and Carriage HC has the pin (un-illustrating) which engages with ****** 5005 
of a leading screw 5004. Both-way migration of the carriage HC is carried out by this at 
an equipment longitudinal direction. 5002 is a cap which caps the front face of each 
recording head in a recording head unit, and it is used in order for a suction means by 
which it does not illustrate to perform suction recovery of a recording head through 
opening in a cap. Cap 5002 can cover the delivery side of migration each recording head 
with the driving force transmitted through gear 5008 grade. 5017 is a cleaning blade, 
5019 is a member which makes this blade movable at a cross direction, and these are 
supported by the body support plate 5018. It cannot be overemphasized that a blade is not 
restricted to this gestalt but a well-known cleaning blade can apply to this example. 
[0131] When carriage moves to a home position, it is constituted so that a request can be 
processed according to an operation of a leading screw 5005 in those correspondence 
locations, but if it is made to operate to well-known timing about a request, each can 
apply these capping, cleaning, and suction recovery to this example. 
[0132] The connection pad 4502 of a recording head unit with which Carriage HC was 
equipped is connected with the connection pad 5031 when the connection plate 5030 
formed in Carriage HC rotates to the circumference of a predetermined shaft, and 
electrical installation is made. In order that this connection may not use a connector etc., 
the unnecessary force does not act on a recording head. 

[0133] (in addition to this) In addition, especially this invention is equipped with means 
(for example, an electric thermal-conversion object, a laser beam, etc.) to generate heat 
energy as energy used also in an ink jet recording method in order to make the ink 
regurgitation perform, and brings about the effectiveness which was excellent in the 
recording head of the method which makes the change of state of ink occur with said heat 
energy, and the recording device. It is because the densification of record and highly 
minute -ization can be attained according to this method. 
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[0134] About the typical configuration and typical principle, what is performed using the 
fundamental principle currently indicated by the U.S. Pat. No. 4723129 specification and 
the 4740796 specification, for example is desirable. Although this method is applicable to 
both the so-called mold on demand and a continuous system On the electric thermal- 
conversion object which is especially arranged corresponding to the sheet and liquid 
route where the liquid (ink) is held in the case of the mold on demand By impressing at 
least one driving signal which gives the rapid temperature rise which supports recording 
information and exceeds nucleate boiling Since make an electric thermal-conversion 
object generate heat energy, the heat operating surface of a recording head is made to 
produce film boiling and the air bubbles in the liquid (ink) corresponding to this driving 
signal can be formed by one to one as a result, it is effective. A liquid (ink) is made to 
breathe out through opening for regurgitation by growth of these air bubbles, and 
contraction, and at least one drop is formed. If this driving signal is made into the shape 
of a pulse form, since growth contraction of air bubbles will be performed appropriately 
instancy, the regurgitation of a liquid (ink) excellent in especially responsibility can be 
attained, and it is more desirable. As a driving signal of the shape of this pulse form, what 
is indicated by the U.S. Pat. No. 4463359 specification and the 4345262 specification is 
suitable. In addition, if the conditions indicated by the U.S. Pat. No. 4313124 
specification of invention about the rate of a temperature rise of the above-mentioned 
heat operating surface are adopted, further excellent record can be performed. 
[0135] As a configuration of a recording head, the configuration using the U.S. Pat. No. 
4558333 specification and U.S. Pat. No. 4459600 specification which indicate the 
configuration arranged to the field to which the heat operation section other than the 
combination configuration (a straight-line-like liquid flow channel or right-angle liquid 
flow channel) of a delivery which is indicated by each above-mentioned specification, a 
liquid route, and an electric thermal-conversion object is crooked is also included in this 
invention. In addition, the effectiveness of this invention is effective also as a 
configuration based on JP,59-138461,A which indicates the configuration whose 
puncturing which absorbs the pressure wave of JP,59-123670,A which indicates the 
configuration which uses a common slit as the discharge part of an electric thermal- 
conversion object to two or more electric thermal-conversion objects, or heat energy is 
made to correspond to a discharge part. Namely, no matter the gestalt of a recording head 
may be what thing, it is because it can record now efficiently certainly according to this 
invention. 

[0136] Furthermore, this invention is effectively applicable also to the recording head of 
the full line type which has the die length corresponding to the maximum width of the 
record medium which can record a recording device. As such a recording head, any of the 
configuration which fills the die length with the combination of two or more recording 
heads, and the configuration as one recording head formed in one are sufficient. 
[0137] Moreover, as a configuration of the recording device of this invention, since the 
effectiveness of this invention can be stabilized further, it is desirable to add the 
regurgitation recovery means of a recording head, a preliminary auxiliary means, etc. If 
these are mentioned concretely, a preheating means to heat using the capping means, the 
cleaning means, the pressurization or the suction means, the electric thermal-conversion 
object, the heating elements different from this, or such combination over a recording 
head, and an auxiliary discharge appearance means to perform the regurgitation different 
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from record can be mentioned. 

[0138] Moreover, although only one piece was prepared also about the class thru/or the 
number of a recording head carried, for example corresponding to monochromatic ink, 
corresponding to two or more ink which differs in an others and record color or 
concentration, more than one may be prepared the number of pieces. That is, although not 
only the recording mode of only mainstream colors, such as black, but a recording head 
may be constituted in one as a recording mode of a recording device or the paddle gap by 
two or more combination is sufficient, for example, this invention is very effective also in 
equipment equipped with at least one of each of the full color recording mode by the 
double color color of a different color, or color mixture. 

[0139] In this invention, the most effective thing performs the film-boiling method 
mentioned above to each ink mentioned above. 

[0140] Furthermore, in addition, as a gestalt of this invention ink jet recording device, 
although used as an image printing terminal of information management systems, such as 
a computer, the gestalt of the reproducing unit combined with others, a reader, etc. and 
the facsimile apparatus which has a transceiver function further may be taken. 
[0141] 

[Effect of the Invention] It is possible to detach and attach an INKKU cartridge, without 
having precision-effect on the configuration of the exchange mold ink cartridge of this 
invention, then the attaching position of an ink jet head, and reducing a quality of printed 
character to them, as explained above. That is, it can equip with an ink cartridge at the 
time of association of an ink cartridge and an ink jet head, without applying the external 
force from an unprepared direction to an ink jet head. 

[0142] And also at the time of the independent PD, the exchange mold ink cartridge of 
this invention maintains high dependability, and turns into a high exchange mold ink 
cartridge of the ink utilization ratio in which residue detection of ink is possible with 
simple structure. 

[0143] Moreover, moderate negative pressure is maintained from the early stages of use 
to use termination at the time of record and un-recording, and it corresponds to high- 
speed record, and becomes the exchange mold ink cartridge which does not have an ink 
leak in the operating environment conditions of an ink jet recording apparatus. 
[0144] Furthermore, the handling nature of an exchange mold ink cartridge serves as an 
exchange mold ink cartridge which is good, does not have an ink leak etc. at the time of 
the desorption to an ink jet recording apparatus, and does not have wearing malfunction 
to an ink jet recording apparatus. 

[0145] According to this invention, even if ink becomes tank internal pressure should rise 
in the worst environment, and extruded by carrying out adhesion closure of the outer wall 
and pressure-welding member of the joint section of a record means, ink cannot leak out 
and a reliable ink jet head unit can be offered. 
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TECHNICAL FIELD 

[Industrial Application] This invention is usable to the textile-printing device which 
prints an image etc. on record devices, such as a copying machine which uses an ink jet 
technique, and facsimile, communication equipment, cloth, etc. about an ink jet unit and 
ink jet equipment equipped with the ink container which stores the ink supplied to an ink 
jet head, and this ink container. 



PRIOR ART 

[Background of the Invention] In various devices, such as a printer, facsimile, and a 
reproducing unit, an ink jet recording device is being widely used as a means which 
records on recorded media, such as paper and cloth. 

[0003] It is made to build in device cases, such as the various electronic equipment which 
created and inputs the example which the ink jet recording device has composition which 
carries out the regurgitation of the ink to the recorded media concerned from the 
recording head which countered recorded media, dedicates in the device case which 
became independent as an ink jet recording device, and has been considered as the simple 
substance configuration, and recording information, for example, a word processor, and a 
personal computer, and there are electronic equipment and a really constituted example. 
[0004] While being able to supply the ink corresponding to the amount of ink generally 
breathed out from a recording head at the time of record good to the configuration of the 
ink hold section currently used for these ink jet recording devices, it is required that there 
are no un-arranging from a delivery, such as ink leakage, at the time of un-recording. 
Usually, the configuration of the ink hold section adopts cartridge form, and is made 
exchangeable. 

[0005] Moreover, the ink hold section for ink jets may be united with an ink jet head in 
order to realize the miniaturization of a recording apparatus. In this case, if it stops being 
able to carry out the regurgitation of the ink of ink hold circles from an ink jet head, it 
will be discarded with a head. However, ink remained in the ink hold section, and even if 
the amount of the ink which remains in these ink hold circles added amelioration, it was 
governed by the ink maintenance capacity of the sponge which is the negative pressure 
generating object of ink hold circles mostly contained by the whole for the above- 
mentioned ink leakage prevention, and became [ many / comparatively ]. Furthermore, 
before the engine performance of the recording head itself fell, it will be exchanged with 
the ink hold section and the recording head had had serious effect to a cost rise and cost 
performance of a product. 

[0006] As a cure to the above-mentioned cost rise etc., the gestalt which unifies a 
recording head and an ink cartridge removable is adopted, and the configuration which 
enabled exchange of only an ink cartridge is mentioned. In this case, desorption of an ink 
cartridge can be smoothly performed by Hazama with a recording head, there is no ink 
leakage in the case of that desorption etc., and a load is required to supply ink to a 
recording head certainly at the time of wearing. 
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[0007] It is indicated by JP,63-87242,A as a gestalt of the ink hold section of the 
recording head used for the conventional ink jet recording device, and one. This is the ink 
jet unit equipped with two or more ink injection orifices by which foam was arranged in 
ink hold circles. In this ink hold section, in order to store ink in porous media like the 
polyurethane foam which is foam, generating of the negative pressure by the capillary 
tube force of porous media and maintenance of ink, i.e., the ink leakage prevention from 
the ink hold section, are attained. 

[0008] However, since [ of ink hold circles ] porous media were mostly needed for the 
whole, while the fill of ink was restricted, there were many amounts of ink which remain 
without being used into porous media, and there was a problem that the utilization ratio 
of ink was bad. Moreover, since it was filled up with ink into porous media, the technical 
problem that residue detection of ink was difficult and it was still more difficult to keep 
the negative pressure of ink hold circles almost constant during an ink consumption 
period occurred. 

[0009] The technique which added amelioration that this technical problem should be 
solved is indicated by JP,2-522,A. The ink jet record cartridge which connected between 
a primary ink stores dept., a secondary ink stores dept., and ink jet recording heads with 
this official report by the porosity member is indicated. In such a cartridge, improvement 
in the utilization ratio of ink is enabled by having arranged the porosity member only all 
over ink passage, without an ink stores dept. building. Moreover, since the outflow ink 
from the primary ink stores dept. which originated in air expansion of the primary ink 
stores dept. accompanying the pressure drop by the temperature rise by preparing a 
secondary ink stores dept. can be collected, the negative pressure to the recording head at 
the time of record is uniformly maintainable on parenchyma. 

[0010] However, since the negative pressure generating member had been arranged all 
over ink passage, the porous media as a negative pressure generating member had sunk in 
ink enough, it became inadequate in the time of un-recording generating [ of the negative 
pressure by the capillary tube force of porous media ] them, and there was a problem that 
ink leaked from the orifice of an ink jet recording head by few impacts. Moreover, since 
the above-mentioned ink jet recording head is beforehand formed in the ink hold section 
and one, in the case of the exchange mold ink cartridge which equips an ink jet recording 
head with an ink cartridge which was mentioned above, the technical problem were 
inapplicable occurred. 

[001 1] Moreover, an ink jet unit is constituted using an ink jet head and an ink cartridge 
as removable, and in preparing in the carriage formed in the recording apparatus, the ink 
leakage at the time of exchange of only an ink cartridge poses a problem. Unlike the case 
where an ink cartridge is prepared in the location estranged from the recording head, the 
ink leakage in this case pollutes the inside of a recording device, and has a possibility of 
causing the faulty connection in the electric contact surface of a recording head and a 
body, dirt of recorded media, etc. Since the configuration which allots a recording head 
and an ink cartridge is used for this problem on carriage in recent years for the 
miniaturization of equipment, it is a serious technical technical problem. 
[0012] And in order to pass a recording head and an ink cartridge, it is necessary to 
supply much ink for a short time, and what has a thick ink supply pipe is demanded again 
with the configuration which forms an ink supply pipe in a recording head for making 
quick the recording rate of an ink jet recording device etc. Therefore, when a pressure 
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welding was carried out to the absorber which exchanges ink cartridges, inserts an ink 
supply pipe, and holds ink, the ink which the absorber was pressed and compressed and 
was absorbing it by the point of an ink supply pipe might soil a leakage recording device 
or recorded media to the exterior of exudation and an ink cartridge. 
[0013] Furthermore, since it was required that ink cartridge desorption should also have 
been easy as mentioned above, it was difficult to satisfy these all. 
[0014] And since the installation location is strictly set up in order to always keep 
discharging performance high, the recording head mentioned above must prevent that the 
location shifts by external force vibration etc. From this viewpoint, there was the need of 
making it not push a recording head by the ink cartridge carelessly at the time of the 
desorption of an ink cartridge. Although adopting the configuration which an ink 
cartridge does not give a load at the time of the desorption of a recording head and an ink 
cartridge etc. is mentioned only in a certain specific direction as this cure, various kinds 
of direction specification-part material must be prepared in this case, and plurality-izing 
and enlargement of equipment will be caused. 



EFFECT OF THE INVENTION 

[Effectiveness by the joint free-lancer] 

(1) Tank exchange can be performed smoothly. 

[0077] (2) A register adjusted head with the low load to a head does not shift. 

[0078] (3) The yield of components becomes high rough [ the precision of joint opening 

of a tank, and the head joint section ], and well, and cost can be fallen. 

[0079] (4) The components yield can increase rough [ the ink tank loading section guide 

precision of body carriage ], and well, and cost can be reduced. 



TECHNICAL PROBLEM 

[Problem(s) to be Solved by the Invention] This invention aims at making small the load 
which an ink container covers to a recording head at the time of the attachment and 
detachment further for the purpose of attachment and detachment of a recording head and 
an ink container offering an easy exchange mold ink jet unit. 

[0016] Furthermore, this invention aims at offering the ink jet unit which can maintain 
the engine performance for a long period of time where said ink jet unit is carried to the 
ink jet recording apparatus. 

[0017] Moreover, it is also making into the purpose to offer the configuration which can 
prevent the ink leakage from an ink container irrespective of a use gestalt. 
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MEANS 



[Means for Solving the Problem] In order to attain the above-mentioned purpose, in the 
exchange mold ink cartridge which has the hold section which this invention has opening 
for connecting with the joint section as ink feed zone material prepared in the ink jet 
head, and held the negative pressure generating member, said opening proposes the 
configuration which has gap where the wall is sufficient between the outer walls of the 
joint section of said ink jet recording head. 

[0019] the joint with which opening of an ink cartridge does not contact the joint section 
of an ink jet head by using the above-mentioned configuration ~ since it is free, the ink 
cartridge which the external force except the force which pushes in the negative pressure 
generating member in an ink cartridge does not join an ink jet head, and can offer always 
good printing, an ink jet unit, and ink jet equipment can be offered. 
[0020] And when combining an ink jet head and an ink cartridge, the configuration which 
prepares in one of an ink jet head and the ink cartridges also proposes the gap formed 
between said joint sections and openings for a wrap pressure-welding member. 



OPERATION 



[Function] Since opening of an ink cartridge considered as the joint free-lancer who does 
not contact the joint section of an ink jet head according to this invention, the external 
force except the force which pushes in the negative pressure generating member in an ink 
cartridge cannot be applied to an ink jet head, and always good printing can be 
guaranteed. 



EXAMPLE 

[Example] Hereafter, the example of this invention is explained to a detail with reference 
to a drawing. 

[0023] Drawing 1 is the outline sectional view showing the important section of the ink 
jet head (henceforth a recording head) used in the one example of this invention. 
[0024] As shown in drawing 1 , a recording head consists of a substrate 100 (a heater 
board is called below) which prepared the heat energy generating component, and a 
substrate 1300 with the concave heights which constitute the liquid room 7 and the ink 
way 8 in which it is joined to this substrate 100 and a record liquid (ink is called below) 
is held. This substrate (henceforth a fluting top plate) 1300 is equipped with the orifice 
plate 400 in which the ink delivery (henceforth an orifice) 9 for carrying out the 
regurgitation of the ink which was open for free passage on the ink way 8 was established 
in one. 

[0025] Adhesion immobilization of the heater board 100 is carried out by adhesives at the 
support substrate (henceforth a base material) 300, and the orifice plate 400 with which 
temporary adhesion is carried out and a fluting top plate equips the heater board 100 so 
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that the heat-energy generating component 1 arranged on the heater board 100 as the 
fluting top plate 1300 is shown at drawing 1 may be contained in the ink way 8 
constituted by this junction is arranged like front sagging in the front-end side of the 
support substrate 300. 

[0026] And sticking-by-pressure immobilization of the heater board 100 and the fluting 
top plate 1300 is further carried out with the presser-foot spring 500. In addition, the 
presser-foot spring 500 engages with a substrate 300, and has the heater board 100 and 
composition which pinches the fluting top plate 1300. 

[0027] Ink is supplied from the ink supply route part material 600 through the ink feed 
hopper 1500 prepared in the upper part of the fluting top plate 1300. The ink supply route 
part material 600 has a projection rod, and is fixed to the support substrate 300 by 
inserting this projection rod in the through hole prepared on the support substrate 300, 
and carrying out a heat caulking to it. 

[0028] Drawing 2 and drawing 3 show one example of this invention, respectively, it is 
the decomposition perspective view of the recording head unit equipped with two or 
more recording heads 2000 which have the structure of drawing 1 , and illustration of the 
housing member of the above-mentioned unit is omitted in drawing 2 . 
[0029] The recording head unit of this example can equip with four recording heads in 
which the regurgitation [ the ink of a color different, respectively ] is possible, and can 
define the physical relationship between these recording heads correctly. In addition, 
gradation record is attained even if it is made to carry out the regurgitation of the ink in 
which the four above-mentioned recording heads may breathe out the ink of the same 
color, and high-speed record or the gradation expression of them according to the number 
of ink droplets is attained in this case, and concentration differs in the same color, 
respectively. 

[0030] In drawing 2 , a reference mark 4000 shows the ink jet head unit frame which has 
two or more ink jet heads. The unit frame 4000 is equipped with the horseshoe-shaped 
outer wall plate 4001 and three wall plates 4002 which carry out the limitation of the 
head attaching part 4003 for containing each recording head. The recording head 2000 
explained by drawing 1 is contained by each head attaching part 4003 where the ink 
delivery is turned to the method of drawing Nakashita. Positioning of each recording 
head in the unit frame 4000 dashes the datum level established in the datum level of three 
directions established in each head attaching part at each recording head, and is fixed by 
adhesives etc. after that. In this case, in each recording head 2000, the physical 
relationship of that datum level and orifice needs to be set up with high precision. 
[003 1] In addition, it positions on the image by not the method of using above-mentioned 
datum level but a TV camera etc., and you may make it fix by adhesion after that about 
positioning of each recording head 2000. 

[0032] Thus, since according to this example adhesion immobilization of the four 
recording heads is carried out at a unit frame, an ink jet head unit is constituted and it is 
made to perform exchange of a recording head for every unit, four physical relationship 
between recording heads does not shift by wearing actuation in the case of exchange. 
Moreover, according to the configuration of this example which contains each recording 
head in a unit frame, and was fixed to it, as compared with the configuration of the 
recording head which was made to carry out the regurgitation of the ink of a color which 
is different by the recording head of one, there is a degree of freedom on a design from 
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the beginning. 

[0033] In addition, in drawin g 2 , a reference mark 4005 is the porosity member which 
can absorb ink, and is arranged between the orifice arrangement sides of each adjoining 
recording head 2000. Thereby, when wiping of the orifice arrangement side is carried out 
with a blade, the ink adhering to a blade is absorbed and it can prevent that color ink 
which is different in a contiguity orifice arrangement side carries out the reattachment. 
[0034] In drawing 3 , the upper housing 4506 and the side-face housing 4006 are fixed to 
the unit frame 4000, respectively, in immobilization of upper housing, positioning of the 
upper housing 4506 at the time of immobilization should do by inserting one pair of pins 
4504 (one side being un-illustrating) prepared in this in the hole 401 1 prepared in the 
upper limit side of the outer wall plate 4001 of the unit frame 4000 ~ moreover It is fixed 
by hanging the projection on the hanging plate 4505 formed in the both ends of upper 
housing (un-illustrating) with the elastic energization force of the hanging plate 4505 on 
the crevice 4010 formed in the outer wall plate. Immobilization in the unit frame of the 
side-face housing 4006 is made like the upper housing 4506 using the hanging plate 4008 
of the pair of housing 4006, and the crevice 4007 of the unit frame 4000. 
[0035] Two or more pads 4502 as electric contact by the side of a recording head 2000 
were formed in the part equivalent to the outside surface of the upper housing 4506, and 
each of this pad 4502 has connected with the terminal 4501 which extends in the rear- 
face side of the upper housing 4506. Each terminal 4501 contacts the connection pad with 
which it corresponds on the substrate of a recording head, respectively, when housing 
4506 is fixed to a unit frame. 

[0036] The hole 4009 for making the ink supply pipe 2200 (henceforth the joint section) 
as ink feed zone material prepared in the recording head 2000 insert in the side-face 
housing 4006 is formed. In the condition of having assembled, it becomes the 
configuration which the ink supply pipe 2200 projected from this hole 4009, this supply 
pipe will be inserted in an ink cartridge side, and ink will be led to a recording head side. 
[0037] Drawing 4 is the perspective view showing connection with the ink jet head unit 
IJU and each ink cartridge which were shown in drawing 2 and drawing 3 . Moreover, 
drawing 5 is the sectional view showing the condition of the ink cartridge having been 
connected with the ink jet head unit, and having constituted the ink jet unit. 
[0038] As shown in drawing 4 , the ink tank (ink cartridge) 6000 corresponding to each 
ink color is connected with a recording head by inserting the ink supply pipe 2200 of the 
recording head corresponding to the opening (un-illustrating) separately, respectively. 
Moreover, it can demount separately for every ink tank of each ink color also about the 
case where the ink tank 6000 is demounted from a recording head. In this drawing, 2201 
is a head fixed wall for fixing two or more ink jet recording heads. 
[0039] By the above configuration, when the ink of the ink tank 6000 is lost, it becomes 
exchangeable for a new ink tank. Thus, since exchange is possible for every exhausted 
ink tank, useless ink can especially be lessened in the ink jet recording device of a color, 
and it is effective. 

[0040] In drawing 5 , the supply pipe 2200 formed in the ink jet head unit IJU is inserted 
so that the pressure welding of the filter 700 prepared at the tip may be carried out to the 
absorber 6003 in the ink tank 6000. Ink 6009 is filled at the ink room 6006 which is the 
ink hold section, and ink is filled by some absorbers 6003 as a negative pressure 
generating member allotted to the plenum chamber 6004 which is a negative pressure 
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generating room separated by this ink room 6006 and septum 6005. The absorber 6003 
has prevented that can hold ink and ink leaks from opening 6002 by this according to the 
capillary force. Although the ink 6009 of the ink room 6006 passes a slit 6008 and is 
supplied to a plenum chamber 6004, this supply becomes possible by the air 
corresponding to the amount of ink consumed with the ink supply by the side of the ink 
jet head unit IJU invading in an ink tank through the atmospheric-air free passage 
opening 6013, and permuting it by ink. 

[0041] The description part of this example is further explained to a detail, referring to 
drawing 1 - drawing 5 . The ink tank 6000 as an exchange mold ink cartridge slides an 
ink cartridge 6000 to the right from the left in drawing 5 to the ink jet head unit IJU 
currently fixed in equipment, and a true form voice top combines the ink supply pipe 
2200 as the joint section of the ink jet head unit IJU with opening 6002 to a 
predetermined depth location. Here, as mentioned above, between wall 6002a of the 
opening 6002 of the exchange mold ink cartridge 6000, and outer wall 2200a of the ink 
supply pipe 2200 of the ink jet head unit IJU, the point that sufficient gap is set up is 
important. "Sufficient gap" as used in the field of this invention has a desirable dimension 
beyond the components tolerance of the ink jet head unit IJU currently fixed, and the 
equipment component tolerance which exists between the ink jet head unit IJU and an ink 
cartridge 6000. The joint section outer wall of the ink jet head unit IJU can be prevented 
from contacting the opening 6002 of an ink cartridge certainly by setting the dimension 
beyond such components tolerance as the opening 6002 of an exchange mold ink 
cartridge. 

[0042] Moreover, "sufficient gap" is defined as follows from a viewpoint of a recording 
head, the ink leakage at the time of ink cartridge desorption, and ink evaporation. 
[0043] As shown in drawing 6 , set the path of an ink supply pipe to phiD, and the gap in 
the cross section of the arbitration of outside-surface 2200a of an ink supply pipe and ink 
cartridge opening circles wall 6002a makes the cross-section upper part to h, and makes a 
cross-section lower part h'. In addition, in drawing 6 , what gave the same number as 
drawin g 5 shows the same member. 

[0044] When inserting the ink supply pipe 2200 in the opening 6002 of an ink cartridge 
6000 first, when there is no gap, air will be pushed in with insertion actuation of an ink 
supply pipe, a field with much air is formed near the ink supply pipe tip, and ink supply 
may become a defect. 

[0045] Moreover, when ink exists that a gap is minute near the opening circles wall, ink 
forms a meniscus by Hazama of an opening circles wall and an ink supply pipe outer 
wall, and when the air pushed in by the ink supply pipe tends to come out to the exterior, 
the ink in which the meniscus was formed may be extruded to the ink cartridge exterior. 
[0046] Since the ink usually used generally becomes it easy to form a meniscus that a gap 
is 0.3mm or less as a cure of this, as for a gap, it is desirable that it is h+h'>=0.3mm. 
More preferably, it is h+h'>=0.6mm and meniscus formation can be barred more 
certainly. That is, rather than the outer diameter of an ink supply pipe, 0.3mm or more, 
when the path of opening of an ink cartridge is more preferably large 0.6mm or more, it 
can prevent ink leakage. 

[0047] Moreover, when a gap is large, the ink evaporation from a negative pressure 
generating member poses a problem. Evaporation of ink is produced near the point 
periphery of an ink supply pipe, and the ink passage currently gradually formed between 
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the ink supply way inside an ink supply pipe (un-illustrating) and the negative pressure 
generating member becomes thin. In this case, if recovery etc. is performed, air bubbles 
etc. may be drawn in a recording head and the poor regurgitation may be produced. 
[0048] As an index for preventing this, if it has the relation of /(h+h f ) D<=0.3 more 
preferably, ink evaporation will be suppressed by (h+h') / D<=0.6, and extent that does 
not influence ink passage formation. 

[0049] Actuation of the exchange mold ink cartridge of this invention is explained using 
drawing 5 . The ink supply pipe 2200 which supplies ink to the ink jet head unit IJU is 
inserted, a pressure welding is carried out to a negative pressure generating member, and 
it is in the condition that an ink jet recording device can work. In addition, the filter 700 
for eliminating the contaminant in an ink cartridge 6000 is installed in the edge of the ink 
supply pipe 2200. 

[0050] As an ink cartridge for which this invention is used, as shown in drawing 7 , you 
may be the thing of a gestalt inside an ink cartridge which holds the porosity member 

6003 over the whole mostly. However, when it considers that the utilization ratio of an 
ink cartridge mentions later, the ink cartridge shown in drawing 5 is more desirable. 
[0051] Hereafter, the ink cartridge shown in drawing 5 is explained. If an ink jet 
recording apparatus works, ink will be breathed out from the orifice 9 of the ink jet head 
unit IJU, and an ink suction force will occur in an exchange mold ink cartridge. Ink 6009 
passes along the clearance section 6008 of a rib edge and the ink cartridge pars basilaris 
ossis occipitalis 601 1 from the ink hold section 6006 with the suction force, is drawn in 
the ink supply pipe 2200 through the negative pressure generating member hold section 

6004 and the negative pressure generating member 6003 as a plenum chamber, and is 
supplied to an ink jet head side. Thereby, except clearance section 6008, the pressure 
inside the sealed ink hold section 6006 declines, and differential pressure arises between 
the ink hold section 6006 and the negative pressure generating member hold section 
6004. If record continues, the differential pressure will continue a rise, but since the 
negative pressure generating member 6003 is wide opened by atmospheric air with the 
clearance prepared between the ink feed zone material 2200 and opening 6002, or the 
atmospheric-air free passage opening 6013, air goes into the ink hold section 6006 
through the negative pressure generating member 6003 from the clearance section 6008 
of a rib edge and the ink cartridge pars basilaris ossis occipitalis 601 1 . At this time, the 
differential pressure of Hazama of the ink hold section 6006 and the negative pressure 
generating member hold section 6004 is canceled. Since this actuation is repeated during 
ink jet record, the inside of an ink cartridge will be maintained for a certain fixed 
negative pressure. Moreover, except the ink adhering to the wall surface of ink hold 
circles, since the ink of ink hold circles can be used mostly altogether, its ink utilization 
ratio improves. 

[0052] The own capillary tube force (or meniscus force in an ink-negative pressure 
generating member interface) of a negative pressure generating member etc. is discovered 
at the time of un-recording, and it controls that ink leaks from an ink jet recording head. 
[0053] Moreover, according to the property of the ink jet head which carries out joint, the 
always optimal printing is attained by setting up selection of a negative pressure 
generating member, and the rate of the negative pressure generating member hold section 
and the ink hold section. Therefore, since ink capacity not only improves rather than the 
case where a porous body is allotted to the whole interior of the ink cartridge mentioned 
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above, but the ink leakage from opening for supplying ink to the exterior can be 
prevented effectively, it is the the best for this invention. 
[0054] In addition, since the exchange mold ink cartridge of this invention is 
corresponded to a color ink jet recording apparatus, it can be used, respectively, being 
able to hold the ink of each color (for example, black, yellow, a Magenta, four colors of 
cyanogen) in the exchange mold ink cartridge according to individual. Moreover, it is 
good also as an exchange mold ink cartridge which was made to unify the ink cartridge 
according to individual, and separated the exchange mold ink cartridge good also as an 
exchange mold ink cartridge or for black ink with high operating frequency, and other 
color ink unification exchange cartridges. Such combination is arbitrary according to ink 
jet equipment. 

[0055] In the exchange mold ink cartridge of this invention, in order to control the 
negative pressure in an ink jet recording head Selection of the negative pressure 
generating member 6003, a configuration, and a dimension from the first The 
configuration of a rib edge, A dimension, the configuration of the clearance 6008 
between a rib edge and the ink cartridge pars basilaris ossis occipitalis 601 1, It becomes 
important to optimize the roughness of a dimension, the volume rate of the negative 
pressure generating member hold section 6004 and the ink hold section 6006, the amount 
of insertion to the exchange mold ink cartridge of the ink supply pipe 2200, a 
configuration, a dimension, the configuration of a filter 700, a dimension, and an eye, the 
surface tension of ink, etc. 

[0056] As a negative pressure generating member used in this example, in itself, if it has 
the capacity to hold ink also to a self-weight and a slight vibration of a liquid (ink), a 
well-known member can also be used conventionally. For example, the porous body 
which has the curdy object which knit fiber reticulated, and a free passage hole is 
mentioned, ink holding power, negative pressure generating, etc. ~ adjustment ~ sponge, 
such as easy polyurethane foam and melamine form, is desirable. Since it can adjust 
especially in the case of form so that it may become a desired porous consistency at the 
time of form manufacture, it is desirable. In addition, when heat compression processing 
is carried out for form and a porous consistency is adjusted further, since ink physical 
properties may be changed and it may have a bad influence on record grace, processing 
of washing etc. is needed [ the decomposition product by heating is generated, and ]. 
Moreover, although the form of a porous consistency according to it is required in order 
to manufacture the exchange mold ink cartridge corresponding to various ink jet 
recording apparatus, it is desirable to cut into the dimension of a request of form material 
with the specific number of eels (the number of the holes per inch) which has not 
performed heat compression, to carry out compression insertion at the negative pressure 
generating member hold section, and to adjust a porous consistency and capillary force. 
[0057] As mentioned above, as long as the gap of the ink supply pipe 2200 and opening 
6002 is enough, it may not be limited to this configuration and both structure and a 
configuration may be what kind of things. 

[0058] When a negative pressure generating member is a porosity member like sponge, in 
order to control the recess from the ink cartridge pars basilaris ossis occipitalis of a 
porosity member to insertion of the ink supply pipe 2200 like drawing 5 and to maintain 
and secure the pressure-welding side of the filter section and a negative pressure 
generating member, as for the edge of the ink supply pipe 2200, it is desirable to have the 
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include angle (taper) of arbitration to the path of insertion of an ink supply pipe. 
[0059] Moreover, the amount of insertion to the exchange mold ink cartridge 6000 of the 
ink supply pipe 2200 does not cause an ink leak etc. in consideration of the configuration 
of the configuration of the ink supply pipe, the negative pressure generating member 
6003, and an ink cartridge 6000 etc. at the time of insertion, but it must determine not to 
raise an ink piece etc. on the way at the time of record. In addition, it is necessary to 
prepare free passage opening with atmospheric air in a plenum chamber 6004 side. This 
serves as a suitable means for the improvement in dependability to the environmental 
variation within the ink jet recording device mentioned later. If incorporation of air is 
possible, it is more desirable to make it as small as possible in consideration of 
evaporation of ink, although the configuration of this atmospheric-air free passage 
opening and especially a dimension are not limited. 

[0060] Moreover, although the meniscus force with ink becomes strong and the ink leak 
from opening 6002 can be controlled if too narrow, although it is arbitrary about the 
configuration of the clearance 6008 between the rib edge shown in drawing 5 , and the 
ink cartridge pars basilaris ossis occipitalis 601 1, and a dimension, the ink supply to a 
plenum chamber 6004 may take the force, and an ink piece may be generated at the time 
of use. Moreover, since a reverse phenomenon may occur if too large, it is necessary to 
determine in consideration of the above. In addition, it is necessary to also determine this 
clearance 6008 in consideration of the location of opening 6002. 
[0061] Although based also on the configuration of an exchange ink cartridge, and a 
dimension, it is about 0.1 to 20mm preferably, and is about 0.5 to 5mm more preferably. 
Moreover, as long as the configuration of a rib edge is taking into consideration the 
location with the above-mentioned opening 6002, it may be carrying out what kind of 
configuration. 

[0062] Furthermore, the above becomes said [ the same ] of the boundary section of a rib 
edge and a negative pressure generating member important. For example, when the 
negative pressure generating member is not compressed by the rib edge, since the 
consistency of a member is low, circulation of ink and circulation of air become 
comparatively prompt, and, in high-speed record or color record, it is desirable. On the 
other hand, when the negative pressure generating member is compressed by for 
example, the rib edge, since the consistency of a member becomes high, although 
resistance is produced in circulation of ink, and circulation of air, failures, such as an ink 
leak, can be controlled to few environmental variations. Therefore, it is necessary to 
design these selections in consideration of the class and the environmental condition to be 
used of an ink jet recording device. 

[0063] It is necessary to determine the volume rate of the negative pressure generating 
member hold section 6004 and the ink hold section 6006 in consideration of a class, an 
environmental condition used of an ink jet recording device. Moreover, it becomes 
important [ relation with the negative pressure generating member to be used ]. 
[0064] Although it can be set as arbitration according to the class of ink jet recording 
apparatus, also in order for the roughness of the configuration of a filter 700, a 
dimension, and an eye to prevent mixing of the contaminant from an ink cartridge and not 
to block the nozzle of a recording head, it is desirable to make it the roughness of an eye 
smaller than the path of an orifice. 

[0065] Although a well-known thing can be used conventionally, since the ink with 
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which the exchange mold ink cartridge of this invention is filled up does not make an ink 
leak etc. cause, it is desirable that surface tension chooses from the ink in which 45 or 
more dyne/cm and viscosity have [ in / 30 dynes /or more / 25 degrees C ] more 
preferably l-20cps of l-15cps physical properties cm in 25 degrees C. Moreover, 
although it may be filled up to the volume limit to the ink hold section in order to 
maintain the negative pressure immediately after exchange mold ink cartridge opening, 
although the fill to the exchange mold ink cartridge of ink is arbitrary considering ink 
cartridge content volume as a limit, as for the ink fill to the negative pressure generating 
member section, it is desirable to set up below to the limitation of the ink holding power 
of a negative pressure generating member. In addition, the ink holding power as used in 
the field of this invention points out the capacity that ink can be held by the member 
independent at the time of infiltrating ink to a negative pressure generating member. 
[0066] In an ink cartridge with the ink hold section of a sealing system, to external- 
environment change (a temperature rise or atmospheric-pressure fall) in the condition of 
having been loaded into the ink jet recording device, the ink which remains in the ink 
room by air expansion of the ink hold section or expansion of ink is extruded out of an 
ink cartridge, and there is possibility of ink leak generating. Therefore, in the exchange 
mold ink cartridge of this invention, it is desirable to expect the air expansion volume (for 
a part for ink expansion to also be included although it is small) of the sealing system ink 
hold section according to the annular condition that the worst assumption is carried out, 
and to give a part for the ink movement magnitude from the ink hold section 
accompanying it beforehand to the negative pressure generating member hold section. 
However, when all are given to a part for ink movement magnitude, and the negative 
pressure generating member hold section, absorber insertion conditions must be made 
strict saying that it inserts in the condition that it inserts so that a pressure welding may 
be carried out as much as possible to homogeneity, or there are not Siwa and MEKURE 
in an absorber as much as possible so that the clearance between Hazama of the insertion 
condition of an absorber, a container wall, and an absorber may not be made. When this 
condition is not fulfilled, possibility that the above-mentioned ink leakage will arise is 
size. 

[0067] However, even if ink becomes extruded by the rise of tank internal pressure in the 
worst environment by adopting the configuration which carries out adhesion closure of 
the ink supply pipe and pressure-welding member as the joint section so that it may 
mention later, since the detailed clearance between the joint sections is blockaded with 
adhesives or encapsulant, it does not leak out outside. Therefore, the above-mentioned 
absorber insertion conditions are also eased and offer of a reliable ink jet head unit is 
possible. 

[0068] In addition, if the installation location of atmospheric-air free passage opening is 
the upper part [ opening / by the side of the negative pressure generating member hold 
section ], there will be especially no assignment, but in order to separate the flow of the 
ink in the negative pressure generating member at the time of an environmental variation 
from opening, it is desirable that it is in a location distant from opening. Moreover, 
although the number of atmospheric-air free passage openings and a configuration, 
magnitude, etc. can be set as arbitration in consideration of evaporation of ink, 
considering only ink evaporation, it is desirable to make it as small as possible. 
[0069] It is desirable to seal opening and/or atmospheric-air free passage opening by a 
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sealant etc. at the time of the ink cartridge independent PD, and to prepare for 
evaporation of ink or the air expansion in an ink cartridge. It is desirable to use the 
compound barrier material which compound-ized reinforcing materials, aluminium foil, 
etc., such as compound-izing and these and paper of the barrier of a simple substance 
layer and the plastic film of several layers which are called a barrier material in the 
package field as a sealant, and cloth. It is more desirable by making the ink cartridge 
body quality of the material and the same quality of the material into the glue line of a 
barrier material, and welding with heat etc. to raise sealing nature. 
[0070] Moreover, in order to control evaporation of the ink from an ink cartridge, or the 
inflow of the air from external atmospheric air, after inserting an ink cartridge, it is 
effective if the package gestalt sealed after deaerating the air in an wrapping material is 
taken. It is desirable to choose from a barrier material like the above-mentioned sealant in 
consideration of gas transmittance and liquid transmittance as an wrapping material. 
[0071] A very reliable transportation gestalt can be offered without an ink leak etc. 
arising by choosing the above package gestalten at the time of the ink cartridge 
independent PD. 

[0072] Although an ink cartridge body material may be what kind of ingredient 
conventionally used for mold goods here, it is necessary to choose from the member 
processed so that there might be no ingredient or effect which does not have the effect on 
the ink for ink jets. Moreover, it is also necessary to take the productivity of an ink 
cartridge into consideration. For example, an ink cartridge body is divided into ink 
cartridge pars-basilaris-ossis-occipitalis 601 1 part and its upper part, each is really 
fabricated with a resin ingredient, after inserting a negative pressure generating member, 
ink cartridge pars-basilaris-ossis-occipitalis 601 1 part and its upper part can be welded, 
and an ink cartridge body can be manufactured. If transparence or a translucent thing is 
chosen as a resin ingredient, since the ink of the ink hold section can be checked by 
looking from the ink cartridge outside, it can judge the replacement stage of an ink 
cartridge visually. Moreover, in order to make the above-mentioned sealant and joining 
easy, it is desirable to prepare heights in Tanggu. Furthermore, it is also desirable on a 
design to process a crimp etc. on the external surface of an ink cartridge body. 
[0073] restoration of ink — an inflatable flexible bag technique and a manometric method 
~ any — although ~ it can be used. In addition, since other ink cartridge openings are not 
soiled, it is desirable to prepare ink restoration opening in restoration of ink at either of 
the tank bodies. As for ink restoration opening after ink restoration, it is desirable to carry 
out a plug with plastics or a metallic material. 

[0074] The configuration and configuration of an exchange mold ink cartridge can 
perform various kinds of deformation, without deviating from the range of this invention. 
[0075] It is as follows when the effectiveness of this example is summarized. 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

["Drawing 1] It is the sectional view showing an example of the important section of the 
ink jet head which can apply this invention. 

[Drawing 2] It is the decomposition perspective view showing the ink jet head unit which 
comes to equip plurality with the ink jet head shown in drawing 1 except for the housing. 
[ Drawing 3 ] It is the decomposition perspective view of an ink jet head unit. 
[Drawing 4] It is a perspective view for explaining the topology of an ink jet head unit 
and an ink cartridge. 

[ Drawin g 5 ] It is the cross-section schematic diagram of the ink jet unit constituted by an 
ink cartridge connecting with an ink jet head unit. 

[Drawing 6] It is the sectional view showing association with the ink supply pipe and ink 
cartridge which were prepared in the ink jet head. 

[Drawing 7] It is the sectional view showing the ink cartridge which held the porosity 
member in the interior. 

[Drawing 8] It is the sectional view showing other examples of the connection structure 
of the exchange mold ink cartridge of this invention, and an ink jet head unit. 
[ Drawing 9 ] It is the sectional view showing other examples of the connection structure 
of the exchange mold ink cartridge of this invention, and an ink jet head unit. 
[Drawing 10] It is the perspective view showing the appearance of the most desirable 
example of the ink jet head unit unit of this invention. 

[Drawing 11] It is the fragmentary sectional view showing the important section of the 
recording device which equipped with the ink jet head unit unit IJU shown in drawin g 10 
on the head carriage HC. 

[Drawing 12] It is the approximate account Fig. of this invention ink jet cartridge and the 
ink jet printer using it. 

[Drawing 13] (A) and (B) are the sectional views for explaining the range of the busy 
condition of this invention ink cartridge which can be inclined. 

[Drawing 14] (a), (b), and (c) are the explanatory views showing the change in the print 
condition of this invention in order, respectively. 

[ Drawin g 15 ] (A) is drawing of longitudinal section of the ink cartridge body for example 
ink jets of further others, and (B) is the cross-sectional view of the ink cartridge body for 
ink jets. 

[ Drawing 16 ] It is the sectional view of the ink cartridge body in which the front face of 
the rib of drawing 15 (A) and (B) is shown. 

[Drawing 17] It is the perspective view showing an example of the ink jet printing 

equipment of this invention. 

[Description of Notations] 

1 Heat Energy Generating Component 

7 Liquid Room (Head Section) 

8 Ink Way 

9 Delivery (Orifice) 

11, 1101, 60 11 Ink cartridge pars basilaris ossis occipitalis 
13 Opening 
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14 Ball 

20, 1013, 6013 Atmospheric-air free passage section 

21, 1001, 6000 Ink cartridge 

22, 1002, 6002 Opening (ink cartridge) 

23, 1003, 6004 Negative pressure generating member hold room 

25, 1005, 6005 Rib (bridge wall) 

26, 1006, 6006 Ink hold section 

27, 1007, 2200 Ink supply pipe 

28, 1008, 6008 Minute supply pipe 
29 6009 Ink 

40 Horizontal Plane 

100 Heater Board 

300 Support Substrate 

400 Orifice Plate 

500 Pressure Spring 

600 Ink Feed Zone Material 

700 Filter 

1031 Atmospheric-Air Installation Slot 

1032 Negative Pressure Generating Member Control Room 
1300 Ink Feed Hopper (to Liquid Room) 

2000 Ink Jet Head 

2200a Ink supply pipe outer wall 

2201 Head Fixed Wall 

2202 Simple Pressure- Welding Member 
2202a Itabe 

2202b Projecting part 

2203 Adhesion Sealing Agent 

2204 Crevice 

2205 Heights 
2400 Crevice 

4000 Ink Jet Head Unit Frame 

4001 Unit Outer Wall Plate 

4002 Unit Wall Plate 

4003 Head Attaching Part 

4005 Porosity Member 

4006 Side -Face Housing 

4007 4010 Crevice 

4008 4505 Hanging plate 

4009 Hole 
4011 Hole 

4501 Terminal 

4502 Connection Pad 
4504 Pin 

4506 Upper Housing 

4514 Connector 

4515 Head Side Edge Child 
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5002 Cap 

5004 Leading Screw 

5005 Spiral Slot 
5008 Gear 

5017 Cleaning Blade 

5018 Body Support Plate 

5019 Blade Migration Member 

5030 Connection Plate 

5031 Connection Pad 
IJU Inkjet head unit 
HC, CR Carriage 

HC1 Positioning heights 
HC2 Loading section 
HC3 Lobe 
HC4 Slope 
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[0 0 4 2] WE^^F^O^^-FU^^K 

[0 0 4 3] S6fC^LfcJ:5EC, -Y>^#t*6i8F©S& 
*-FU yyHPlftlB 0 0 2 a t<D&M(Dmm\Z& 

vtzmmts mm±jj%h, iiT^^h / i-rs 0 a 
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[0 0 4 4] sr-f >i?«f 2 2 0 O^y^fi-Y 
0 0 0CDBHPflfK6 0 0 2tcifA fc r-5» J &> K« 

[0 0 4 5] Sfc, BB«35««/Mf*-5i:, Wn«rtSi!r 

[0 0 4 6] ^notstbt, fiW-Ktcffliifenr 

XSML/*t<^®^ ffiBlih + h' ^0. 3m 
mt*S21t*tISUio <fcOJffSU<tt, h + h' ^ 
0. 6mmT*D, J; DI^t:/-X^XM&Wf§ 

[0 0 4 7] Sfc. V>*&£B\ 

[oo4 8] cnsB&ih-rs&aoffisiti/T, (h + 

h' ) /DS0. 6, ±Dff*Ktt (h + h' ) /D 50 

[0049] *awcos:«ffl^>^*-h T Jy>?©»^ 

h I JUfc-f >^&ffi*&-rs-f >^ft»flf2 2 0 Oiffl 

««s««ffiriia«i8"t?»*. a*. >#«*&isf2 2 o 
0 coaasKtcs-r >w-huy^6 0 0 ow^^ms 

[0050] ^mwrn^ztiz-oitti—bvyyt 40 

©S«£#fc:b&oT*?LR»#6 0 0 3 £JR«rr*J» 
Hcofeco^SoTfeJ;^ fc*:U «5*TS .fcSfcl'f > 

[0 0 5 1] JHT. H5^SnM>^*-h'Jyy 
^K9l*3&t«^-r5c -f >^ 6 0 0 9 J; 50 
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10 

0-T>^iR^gB6 0 0 6^e>U^SB«B(t'1 p >i7*-hU 
yv>j£g&6 0 1 1 t©KWffl6 0 0 8£SD, irSfcL 
TCDfiJBE»*«#iR«F»6 0 0 4 «k#fi£E»3l*» 6 
0 0 3£HoT-f >^ftl£f 2 2 0 OftfcSIS&SfVf 

6 0 0 8H^HISHLT^5^ >?U^6 0 0 6 CO|*| 
«SeDJEE*tf*ftTU -f >^*K§SK6 0 0 6 ££JEE»£SB 
»«*ffi6 0 0 4 i:©IHfcJBE*^*i;§a 

0 3IM>?«»Sff2 2 0 0 £MP^6 0 0 2 t<Dm 
fcKtt6nfc«W*&tt*»»MP6 0 1 3fcJ;DAM 
KcfflftSnTV^fc®, ^teftj£fg£3$« 6 0 0 3 £ 
a^TU^«SBt-Y>i7*-hU yv>jfiSB6 onto 
MMffi6 0 0 >^iR$BS6 0 0 6fcA3, 

HSjftTM >#JRe8R6 0 0 6 £AJ£*£ffi#JR*8l$6 0 

[0052] #e»Wftfev^Ttt, ftEE»*as»e*© 

[0 0 5 3] ^aOWM^^xyK; 

*fc«aaBi**«piftta5o for, mrMiL^-r 

>^#- h U v yft«*#fc#?LR#&El/fc»&J; 0 

[0 0 5 4] fti5, hy^y 
(M^Lti^y^, ^XP- W>& 9 ->y>(7>4 

-»fbSSJ(l* - h U y ^ S 1/ & S3(lffl < > ? * - h 

[0 0 5 5] *mm<D^M^>?fJ-bVyi?\Z%>^ 

-hu ^^)g^6 o 1 1 tcogi^6 o o som^ -t 

&FFM*MttW^6 0 0 4 t-f >^JR^gB6 0 0 



—130— 



(7) 

11 

6 I'>^«f2 2 0 0^»>^* 

fc» it fe-f > ^ ft«*rr « *#-r * h (o 

[0 0 5 7] K^LfcJ;5II, -f>*ft»f2 2 0 0 t 
0 0 2 t©M»3S«+»T*ntf, #*MSfclRj£ 

[0 0 5 8] ftffi»*»»*tx#>^C!)ck5a:*JLK» 

HftHj^ *«T5)fcftfc>f >#ftfM?2 2 0 OcoSSK 

[0 0 5 9] ^>^«»«2 2 0 0 ©3S*ffl-f > 

i?#-HJ y>?6 0 0 0^©jfASte> -e©-f>^«» 
flf<Z>»*t iiJBE3S£«#6 0 0 3, >f>?*-h»Jy^ 

600 o<Dww£E^m.^Tmxmz^>$$itiuE 
mn^m^Q 0 0 4«fc»w-£&gat*§. :nnta 

[0 0 6 0] H5fcSLftU^«»M>^*- 
h U y >>j£8B 6 0 11 tCOKSm 6 0 0 8 <£>M£, vf^tC 

-x^x^«<^;D, 0 0 2 3^£<ZK>#jft 50 
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ra6 0 0 8feffc, P^P^6 0 0 2CDf£Sft#S:LT$: 

[0 0 6 1] S£«-f>^*-h T Jy ^SlCfe 
$f£L<te0. l^^OmmgS^D, <fc 

SHSBCDflgJRtt, ±^COBlPffl5 6 0 0 2 ,hCOffi«S#Jlb 

[0 0 6 2] U;/»S££JEEIS£««£©*# 

strata fcsji ft £ u * *> (D <z*r fc»«t*»fc*F u 

[0 0 6 3] ftJE«*«*fJK**6 0 0 4i:^>^JK§ 
gE6 0 0 6©sa»j^^ -O^xy MBSSHoa 

st^ffl a n & sB8*fr & £ * u r&^-r & # 

[0 0 6 4] 7J)V#7 0 0£>^«, B©JB£ 
[0 0 6 5] ^BJ^MSIO^^-hU^^^S 

sna c ft §i $ <fr&i>&* fc«ffiK*a* 2 5 *c 

^^T30dyne/cmR_h, <£ 0J?SL< 124 5 d 
yne/cmJ^ii tt**«2 5 rtC&^T 1 - 2 0 c p 
s, «tDjfSly<lil-15cps©«|ffiS8^>^ 

y^HWiS«0©Eftlt»t-*&»fc<>^JR*«^© 

j**t»a, ftffi^gw^-o^ft^a^fc^^gw 

*»T'Y>i7ft«jtT^^fg*ftJtT i fo^Tab^, 
[0 0 6 6] *fEB*©>f >^JK§«ft^-f >^*-h 
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[0 0 6 7] tcfcL&m-f & £5 IZ, Va^OhfRtL 

[0 0 6 8] *««Sn©««ffc«tt* ftJEfS£ 

»#JR*««lOH Pact 0 _hffl$ft S WfcJtwettfc V> 

[0 0 6 9] -f >^*-hU^y#»(^«fS!EWftCfeViT 
W ^aaPft>--;i4fft2 
T^BSLT-f >i?OH5! J ?^f >^#- h U y yftcoffia 

IWIco y ^ x ^ v z ? a )V Actt^fc* J; « £ n & t 

[0 0 7 0] -f>^*-hU!y^e>©<>^© 
£ V> tt^tfAa** 6 ©Sft A *m wr s & 

fctt, -r >^*-hu^^a»A«tta«w©ffia*iR 
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[0 0 7 1] JiSE^^S^S^ffiSaR-rs^tfcJ; 
[0 0 7 2] hUry^*fr»fttt«£* 

«»£#A«, ^>^#-HJ 6 0 1 

* cD±»»»a*SLT^ - h U y y*#^«S 

[0 0 7 3] ^>^©*«fcttftiffift*J;««Eft^-r 

hU ^vBBP^^t-^^^V^Tff^U^o -f># 
[0 0 7 4] 3&m'{>9%-hVyi?<!>m&&J:zm 

[0075] *mmm<Dm$k%%t&&t£AT<D<ko\z 

[0 0 7 6] [ya^>S7U- \Z£%m%d 

(1) ^ > ^ Jl^XA-X ^ff A § o 

[0 0 7 7] (2) Ay H^Oft#*tfi<^^8K«Sf© 

a^ H^n^^o 

[0 0 7 8] (3) ^^©^a-f^BBPa&fccfctfA 

[0 0 7 9] (4) *Mt'J7^>^^>^8» 
»5tf-f 7T<fc < ffiA^S 0 *«i8S * 0 n X h ft 

[0 0 8 0] Cffi»^-;i««] 

(1) *>^»» + ©^>^K**«^«$nftWIB«M 

[0 0 8 1] (2) ^>i?»»«fftSVitt^>^Sl»* 

o-f >i?snft*ii«L, ««rt©i^ftft»±-e*So 

[0 0 8 2] -T -f^yxyMBS^yHttJ 
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<;r££ffi*2tfftWa«ft£ftK £©K#tt*§iai 
^-H«»titffl<0— ffffl^y H©»£fcf4«kQ«l/<ft 
[0 0 8 3] ffit3T**!6«fcJ;na, HJ 

-r>^«ie«2 2 o ocKesft^afoM fa* 

[0 0 8 4] #te*ft<D-f >3r>>xs> hfflfH^^y F£ 

W>tiT?*53&*, HOW-^HSEfcf4cfcDitbVii|»ffi 

ft$nfc*^fc, *©*7-Pi«©J6ffl:t4*L<<fiTb 
TLS5*5T*5, ifc^T, JICD.fc'Sft'f 

H^&©*JKI^*5^J4ftffla§ffl*£iiLTiaftA. S ; H 

[0 0 8 5] ft£, XStS-Y>?*-hUy^fifflPfl 
\Z TfBftgtt nT § {419 a b ft <fc 

[0 0 8 6] BI8-BI9SfflViT*5SK©5£*5I 

[0 0 8 7] V>Tnfc£*SK>##- 
HJ 0 0 0 >^xy MHft-N^y 

[0 0 8 8] mS(D (a) fci3V>T, -f^yx^bA 
y Fa-y h I J UORWKCX >^«^1 ; 2 2 0 00 
^MB2 2 0 0 a©-«Sfcf4, fgM)H£gK£f 2 2 0 2* 
BBK^nrv^o - ©ffiSJEffiffiW 2 2 0 2 t4, 

2 2 0 OCQ^S^^I^ffiU ^O-^COS 

2 2 0 1 iiit^H2 2 0 2 at, JI<7>tR{R2 2 0 
2 a<0«^OHfc-f 2 2 0 0 ©gS^lRlfcft 

^$n* v^nc!3SBefe±iB-f>^A-hUy>?6 o o 

O^^^^yx^bA^Ha-^b I JU£-€-tVf 

tltl/^o i»IS«ffcl4> K«ffl2 2 0 2 btt*<D]I»*t 
^>9*-h"Jyy6 0 0 0C0^SffiTa&oTfflngB6 

o o 2ojfi«tc^g-r^o 

[0 0 8 9] ffiftff.SISW2 2 0 2 £B8 0 (a) £^ 50 
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0<O#KefcJ4^y H^<0^*t4ftfl38*«W6 0 0 3 

^TM>^^-h'J7y6 0 0 0©*fii*ftfiE«« 
#2 2 0 2(D^«S5 2 2 0 2 b^fcf^fcffiftfcLT^S 

5>fffrtT?*5o lsT£i)*z>X> ^>?*-h'Jyy600 
0CDg«W(£-1' >£7^xy hAy F^^y F I J UtC^ 
^*;»J4:ftfiES8£«»6 0 0 3&WLmX2>iJt'(>9 
*-hUy^6 0 0 0 trgMT£frT^ft*<^tft 

& £ k j: o ^<Dii \mmmzmm\mx » § 0 

[0 0 9 0] ft*, >f >£#-HJyS?J1«fctt»ffi« 
gp^2 2 0 2 tf41HfS»tBE»SnTVin«J:<, B# 

Wft«/h ft mtootm>^ as5S£#sja d \z$tm 

BRrt*S-f FU yyrt^(7)Sa»«tA)0«ftoT*> 

[0091] ±izmmmxu, -f>?*-b»j7^M 

[0092] mS(D (a) Ki^LfcJ; 5 fc:, £»A.y F 
AUK 5?s-4> FSB t LT©fBfti£SWP»e«^* ft £ <£> 

II^IbWJibTH 08© (b) - (d) 
£^T*3S£W5£t3&*T£So 0 8 CD (b) fcfe^ 
Tteu WSJEESSRW 2 2 0 2co^«gK2 2 0 2 b^Sfffi 
fflSH^ (**T?»4U>y«) tftoT£D> *fci8© 

(c) fc*^T«, ffiAJES«tt2 2 0 2 gfttfSKBIS 
PJ# (£#T?ttF~:J-ytt) tftoW*. 0 8 

co (d) tfc^Ttt, nessa^2 202 smmm 

S&f 2 2 0 0 ®^«StC[Bl^5fcfie-3T*g«LT^Sft: 
HPBB6 0 0 2©rtJRt-f >^ft*&^2 2 0 0(O^ 

H<hcDrflfiicL«Ec#A^n, ffie£«ffi»2 2020 

^ffi*«BBP8B6 0 0 2c^)TO:SStTt^ 9 0 8 <D 
(e) tC^^T^ >^«»§2 2 0 OCD^MffltCtr 
BL^JK<D«fSJBeSIBtJ2 2 0 2a*e»SftT^£. ^ 
<DffiBJEffi^« 2 2 0 2 J4, -Y yt?fcm*W 2 2 0 0^ 
S*fSl^*(C^ffl*r5S8B2 2 0 2 at, ^©«BE2 2 
0 2 a*>6»*fc3St;36^rta*W>^«»ff 2 2 0 0 

co^H^H^^nfcF I 5^2 2 0 2 c tftZMffc^nr 

^"rnfeilB-f >^*-hU y>?6 0 0 0fe<ktf 

^t*»SM$nTl^c ^©MtCfe^Tt4, MP 
gE6 0 0 2fiM>?«»f2 2 0 OSffAr^lBfclB 
M)±SgB^2 2 0 2©«gB2 2 0 2 aWl^^U 
PBB6 0 0 2©fiiRS»0ffi^T«>S, «g|52 2 0 2 a 
tC^DF^PgB6 0 0 2 tC-f>^#t|&W2 2 0 0 
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n%o zcom^u, mmmm%ui2 2 0 20^2 2 0 

L^U^S, -Y>##-MJ y¥tfd»<\y bffi 

^^t, 08 (a) ~ (b) cD^saTss, 

[ 0 0 9 3] *&, «CO^te«ig<t 1/T& 080 
(a) - (b) CSLH>?yxyK>?J?x*;h 

<, ^>JA-h»Jyy6 0 0 0«fcE»«aSR»S 

mj£&*>mi%Z-tti^gZ>o Tf3it}%, 5fe00 8 0 10 

(a) fc^LftttftJEEtt«#2 2 0 2 iKf£H«©*J5* 
S^SffigJE&SWtaW >^#- h U 5; z?<DftBt\zm 

8 0 (b) fc*bfeffiSJEffiffl#e#:^8fitfn»©'bco 

£IH!PgB6 0 0 2©ftjftlzB£LT*>ft^o 
[0 0 9 4] 3 IcoMiStLTH 09 0 
(a) - (d) tc^fJ;5fc±IB-f >^*-NU yi>6 

0 0 0 33<fctH>2?i ? xs/ F-TL-y h I JUra 

3„ 09 0 (a) fcjfet^THu 0 0 2 (D^ftffi 

tcSSBW6 0 0 2 b£-f>##— HJ s/^6 0 0 06J; 

P«iE#K:W!W\ 3 61:, -f >?#tt&«2 2 0 0 
Btc-f >^«»«2 2 0 0^¥g*fR)^^M^P3« 
«t^on«6ffl5<75*^ft«*>e»-<>^«l|i6W2 2 0 0 CO 

«!MJ£^SB*t2 2 0 2 £«frfttti6ifcoTVi5 0 ffiM 
ffiSSBt} 2 2 0 2 ©ra«»cDffi«ffitt* * - h U r/g 30 
m*$\z%—bV 5/^6 0 0 0 0 MP SB 6 0 0 2 0J5H0 
S««6 0 0 2 bCO^WBItCSffibT^So 09 CO (b) 
tCiSViTB, £<0«CDgffi»6 0 0 2 bttH!PlB6 0 0 
2 ©fi»<5* - N U y y 6 0 0 0 ©iMO 5 ^ , MP 
36 0 0 2©fli»ftB^tWifcM^ 5fc00 9 0 

(a) fc*Lfc«ejEE»ffl5»2 2 0 2 
i*&«^£&^T^*. 09 0 (c) fciS^Ttt, ?c0 
0 9 CD (b) Br^LfcWi:^M(clBP8S6 0 0 2©Hife 

^*tcM«§P3SBB^6asffi»JEE»SK*f 2 2 0 2C9 
raiRSBSW'&Siir^aiiitaoTV^. 09 0 (d) £ 
£^TH ^-bU^^6 0 0 0^I©5§, IP 
SB 6 0 0 2<DflffiI6 0 0 2 a D &€fffi 

#£»J&U ^0^JO^^^(CO^«I&«2 2 0 0 
<D^«BfC«»6n&1«»ffij»«»2 2 0 2 0-gB^^ 

2 2 0 211 -f >^«#&« 2 2 0 0 0^MMtCH 
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[0 0 9 5] ±}£L;tJ;5tC, 9imtLlsT<Dmg>&& 

«»*«fcrXBBP«<o«ia«ffie««i-s»»tLTtt, 
ffl^sn ti4Bj«T?*«^ mMt&mmz^m^y b\z 

frfr&tl&mfaT%frtb\Z'i>2%—bVyi?6 0 0 0 
«±W>?^xyK-;Hazyh I JUSWfn 

[0096] ±egij«»tuT©i»»£Eaa»**rt-r 

MJ r/6 0 0 0*fclM>?^xy F^-y h 

i j u0V^ti0«^feffi^tc^D#^^n, ^0^ 

JR. -tmh-t >9%—bV 0 Q 0 t-t >i?¥aiy 

b^y b3--y b I J Tf&fc££*tl>ft5 

ssaws-r >i?>?xy Ha-y b i ju0<>^ 

[0 0 9 7] ttrabfcH5Jc^l>fc*flc^ *5SWlcffi 
ffl^n^-f >^>^0g®& ! b00— t3T&3o 
*r5BHP8B6 0 0 2iMf 2 2 0 0£<BlHte2lttS# 

fc<<&5. £©*Bj*fc#bTH8, 0 9tC^LfcffiB 

[0 0 9 8] 81 OH*S!fl0^>i?yxy hA^pa 
r>y h0j;D»^L^^Sfi#Tj0^a^^-r^ffi0TS 

U0jEESgB#2 2 0 2H l^MJ U0— WSfc— 
MfcBMSttft^GW >^«l&«2 2 0 0(DM1$t- 
#l:«ft6fttVi5 a ^>^f2 2 0 0H 
Ufc s fc5^^05feS«J:DSgWJ0S^D2 i ^n7c, 

^3^>h«tUT©-f >^«»flp2 2 0 ottemm-f 

>#%-bVyi?hVT<D'f>2&>2 6 0 0 O0P?|P 
gB6 0 0 2fa\zNl<&%tir£m\Z, BBPSS6 0 0 2^ 
±LT-f >i?^>^ 6 0 0 0 «ha.r:y b I J U t^MB 

m>£T&tzzb<Dmmi±m2 2 0 sasesnr^*, ^ 

h I JU0±fB— <>^^>^ 6 0 0 0 

t(Dm^.<Dm<D^m^m<Dm^2 204 ^agB2 2 0 
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y>?HC<Ofi:«St»flfflHC 1 tC^^Tfig 

o fc«iaart§:i\ Hiiicia^i-§o 

[0 0 9 9] HI 1KB 1 Ofc^Lfc-f^^xy hA 
y Ha-y h I J U£Ay H + ^U y^HC±tCg^L 
fcC»S««>fi«*^a5^»fBH-C*«. Hilt* 
t^T, >9*J^y hAy Y^~zz v b I J UEu 
3rirU y^HC<Z>fi«*»iSBmc 1 fcft««»IH]ffi2 
4 0 0 Saa^i^Tffi«ftft@3e^*lT*0, ^coa- 20 
y h I JUKMLT-f >^#-MJ r/6 0 0 0 

Ay U y^HCODS'S, ^>^^>^600 

C4«^nt^§, ^EafflHC3fi, 
Mir^-f >^^>^ 6 0 0 0©HPg|56 0 0 2 

^f>^^>^ 6 o o o^a^ F^tU^^HCl; 

mn^n&mizu, -r 6 o o oa>inn«6 o 

0 2 I^CO^y F I J UCD-Y>5?ftlM?2 2 0 0 £SA 

Lfc^ Hjesn&^-y F I JUtC^LT-f 

# 6 0 0 0 £#LtfW\ -f>^^>^ 6 0 0 

BBS Ay F^U yi?HC©XD-yHC4SS^ 

*ts-r>^^>i7 6 o o o§fliT^i;5ii*r^o z. 
n\z&v, <>(>&&>9 goo o&fe&\zmfc?z>z.t 

[0100] **SS0ra4, H 1 1 fcjjVT J; 5 
\Zs <f>#&i1&g2 2 0 0 <hEEft*»2 2 0 2 t©Bl: 
jgitltlt£J2 2 0 3 £L«> 
lz -3 TttRJS^fc: < T J: ^ (D 

[0 10 1] 2m*T?IC^T€f&*«raa>«riG 
[0 10 2] £f\ -f>^yx7 hAy F£-f 

fu y^cD^mmtvxmi KDBmmstvxo^ 

>i/«B»2 2 0 2W>^^>^H>^^xy h 
SEJBpTIES^-U >£fflB»2 2 0 2*s*Jg^nfc*iB 
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«ao»» SfiiJlT S £ £ £ <fc £ CD £^ A. 
[0 10 3] ±B*>**/& _tta«/h 

mmnmz. «»«t«tsfijEE»*#©BE* (*&»4jee 

U 2in*«tDftSaia:S*BjsStL'T, -f> 
F U y v ©TI \z M L- T_tf tH >#tt»fflg!na* 

v-U >ifW$2 2 0 2 (&©T©»#»atttt* a*© 

m^iMIMih^i:^^^T, *Sfl$fc«K*jft0S2 

v-U >^»#2 2 0 2 ©ST<&a#S«ttt4, 
[0 10 4] ft*, *K91-C55 r«^Wj 14, ^7LS 

[0 10 5] 3 6fC, «ffl^n«-f >^<0*frSjftWL/ 
O^SISM5 5dyne/cm (2 5 

1 y$1&W\UW§hUZ>ifi, 5 5dyne/cmJ^"FT 
ft St, B#Wt2i©ra)B^6n^:<»:t)> #1:5 0 
dyne/craKTW^ M^fett^nf^ 
«»Tft3£L&i|ftt&^LfcC0TftS o — ^©5 5 
dyne/cmWTW^ 

€rsj»«39W»snfc. nnu, ±ia«/jNaa«a^5± 

fc, WJI*^ffl©>f>?Sffi3R*j6t2 0 dyne/cm 

(2 5TC) £Tm£^ a««fflT?tt, -f>^*n««^ 

>^»na**^Sn, 2 0dyne/cm^m§ 

(h*tW?HL»ic 2 5dyne/cmW5 

Odyne/cmHTm S8«fcfefc*an"rfc, s 
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[0 10 6] iWbBE4&^LH1 1 tC^Lfc^fg 

m<Dmmz&\iz>^ v u ? *> fcRttsn&ftffi 

[0 10 7] JIIIT, 01 2K^Lfc<fc5tCftffi«^ 

2 3A#\ ^>££«J#LTV>&^®&£LT#-HJ 
ffc«T*ft£E5B£#««2 3BRi. -f (*H 
^n6©I«2 3A, 2 3 B£W©A£E%4#H. iffl a? 

[0 10 8] 01 2©# — hVy~J2 1H. ftfjSbfcv- 
[0 10 9] *HSICT«, 4>iW-hVyi?<D8&Vi 

M^mrnvtmizM-ibB-f. fE#©ts**»p£-#-rsife 

3E»fc**LT, ^^A-hUy^ft©^ 

jEEXftannwrssftSfefts. c©*suKi«jEfiHH* 

-T>^tCcto^s?)?ie)Lfcft(c-€-©-r>^s^ 
[oiio] *mMMfc, ±c«/haa«ft»« 

^«fc<fc-5ftJEE3!£#:©ffif§ (SfcttffiBITffi) tttt 
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> & EESI^aWJRftrS 2 4 © Aff Sl^frrt b 
f^Mtbt, -f >^*-hU -y^©TffltcMLT± 

S2 C©^»^«, -i> 

6rt©^m*^i6i-f5MPflit8(»'rs«t5 
[0111] ±aa«/haH*s»*-r*{fc«t)a 

[0 112] ^IWO-f^i'^iyh^J^lt 0 
1 2fcjSL;fc.fc5fc±aB#-HJy-;?2 lSS»LfcC 

So 

[0113] fe&m<D**Vyi?Cmz45k$i 

3C0EttUflB««2 3B£ffi(g£»;5i§:5o *#9T 
ftJBE»*a« 2 3 £tt/jN£3ffi 2 8 

s, torn* 

fc<t ^ t $ ©t?^h* t v 
&) i:±oT»i^L p*ty»j >*«n¥ac c ia 

[o 1 1 4] hi 3 (a) , (b) a, ^n-?n*^0j 

*ffl±». 2*«J5S©*&, (A) , 

(B) ©H©»^7K¥Wt^>^*--hUy> J fi5M<»a: 

s*^b 0^0 ^5 mcommw(ft& 
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[0 115] Z.<D£o\Z%-hV yi?i)m&\sX 

0 t-f >^*-NUy vC0Mn«6 0 0 2tiraBfts#f 

[0 116] ±abfc*«W(7>||]K«©ftBE**««' 

[0 117] >f >^JR*ati, ffi*t«fc#iffi3S£ 

[0 118] &£>f >^*-hU^yfi©^>2??BSHg 

[0 119] 114 (a) 11 i'^yxy MBft'Ny 

02 7SHJB«<D^>^*-hUyy*flt2 lcoUPgE 
2 2t#Al/Tft£E9S*SWt2 3fcffi»U -f>^x 

* - h u y >? n (o rf * £^KrT &^(c:7^ - «t 

8K2 6*>SU 72 5©Kffii^>##-hU y^fiffil ^ 
LTflEE5S£ffl»2 3^Ty 3 ^f>hM2 7|*3fc 

9isa*n-r>^^x?/ i-e*^ n^tt^ns, z. 
»»|R3S«2 4 tcDWjtBE*3S£*T5. aa»w»)Brr 

g£2 4Kfc*c»»a?L2 OtC^DA^CP^SnTl^fc 
65. HI 4 (b) (CtkT J; o lz^Ml%ft)£^%m 2 3 
£jioTU7 2 5 t-f >##-MJ ry^JSSBl 1 t<DM 40 
B9BB2 8^6-<>^iK«a5 2 6fcASo JK^Wf^T, -r 
>5"K^g&2 6 i£JEB£»»«#»2 4 tco^^ffi^ 

StlS. £&, ^>^K§SB2 6|*|<7M>^a, 

««T^sfce-r>^«ffl3»*^iei±rs (014 
(c) ) o #e«wm, mtfcMM2 3g^if 



#P?8¥7- 1 444 1 6 

24 

y $ iflmn& £ t ssuw-r s . 

[0 12 0] 015 (A) *5SK<Bfi<0*«fl|aK 

>^^x y bffl>f - h y y h 

15 (B) fSMflWraB, Hi 6tt'J7fi!)awS^i-Bf 
ffiUfT^^o ^ y x y hffl^f >^ A - h U 7 
2 10 0 1 Ktt, -f >^xK§gK 1 0 0 6 tftESS^SBtf 
JK^gB 1 0 0 4 i£>l»£T?*£ U 7 1 0 0 5 £>— g&tcA 
gtzgAS 10 3 1 iAJEE«£«*t»»£ 1 0 3 2 LtiW 
j£LT&£o A^ AS 10 3 1a, U 7 1 0 0 5 CO* 

s u 7 1 0 0 5 co«hi5, itu^-r h u ^ 

^i£« 10 11 iOMIKffi 1 0 0 8 St?, A£ESS*I8# 
AR^SEl 0 0 4flItC^SnT^5o fbtuyi 0 0 

5 ©a»wa» 1031 <oiEafc*-rsftffi»^«# 1 

0 0 3 i<DWte, ^<Sn»:J:33S:JSttC!)©BE«4»tf 

nisi 0 3 2^M3nr^5, 

[0121] fiJE58*«» 1 0 0 3 taftffia*««JK* 

ssi 0 0 4 ©rtstcysffisns M^kfftjEfg 

£gB#l 0 0 3*t^— t#A3nTVi&tUTfeigi 
5 (B) fcjS?\fc3fc, ©JBE«*«# 1 0 0 3(OSa 
(JEE8S) ^^^WlC^W^n^^ ttC^S, 

1 0 0 siz^m^nx^^-i y^mnM^nMmm^u 
tra&fii 0 3 2S-e»-rs. >^s8SiB»b 

ttltStfiffi«*«»SI«ESl 0 3 2fccfc0fiflE»*« 
81 0 0 3CDSS**«ft3nT^SSR^6A^t*H 

mxm 1031 tcA^»A^nAffi©n> hd-w 

[0 12 2] BLhOD<fc5ftU7, ftffi»*««>l»S, 

ir^sbt % & m 2 iKifts t ©aagB±*^m 1 
mmm\zmm^tirzm i m^m^mmm<Dm^<D^ &m 

mr?% Z. £ \Z^~dT%Z> Z. t*tT* 5o 

[0123] y?m±&mmm%:mm~?z>^mtvT 

[0 12 4] c 

[0 12 5] £t±RMUT*ft:J;5fc> *»WXftt, 
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3 21 1 *TnT« t » -3 fc, 
[0 12 6] &KJd*U&#£*i«<D>f >^>^C*t 

Ilt^aSLVio ^(Dtztb. -f>^(DgfflSM2 0d 
yne/cm-55dyne/cmM<, i;DSf£L 
<te2 5 dy n e/cm~5 0 dy n e/cmT*£o 20 

s\y F^f U 7>f XBB^6-f >?Wn5tt^ftaft 
[0127] ftaw^*»ew«»a<o 2 0-3 o<c<z) 

aW3S*^LT, X^y-;V (22dyne/cm) , 
^V~fun/—)V (22dyne/cm) , S/^pa,^ 
(34dync/cm) , ^UirU> (63d 
yne/cm) , yxfl/>^U3HV (4 9 d y n e 
/cm) , yXfi/>^U^Hl/ ; E/^fJH-f^ a? 
(35dyne/cm), HJXf l/>^Ja-;V (3 
5dyne/cm), 2 - tf D U F > (4 7 d y n e / 
cm) , N-^?;h;dU F> (41dyne/cm) 

[0 12 8] *BfiH*SI£fflViT<>^©aM»*S3 

/ >KxX^;PTK#£;fcfLT 1 %£>i$iJ[rr 2 8 

dyne/cm«Bh> tfVtti>'X3 1 )/>V)V\±# 

3 5dyne/cm#ff5n5, ^feT-fe^ 1 
H (Tir^V>^Un-;i/CDEO#3[j») T«l%fiLb 
CDSan?2 8dyne/cm^#5ns. SSfc-Kftlf 
58^ MgaS'S" \z U 7 5/ V 3R A tf -9* - 7 

d>s-14 5 OiBtf^xtfcM /\ o "vnnr;i/^E 

0#JP«r) 7?tt7Kt-*fbT0. l%T17dyne/c 

[0 12 9] H17I1 -hE^&SOfiMT^L&fBftA,^ 
Fi-yhS^U^HIBft-f >i?yxyhe»SBl JR 4Z? 

[0130] 017 \Z$>^xmW) c E-& 5013 ©IE® 
@<5ttB»*GS*T5 0 1 1, 5 0 0 9^bT'J- 

HX^Ua.— 5 0 0 4tceas*x, zmsnift;*^ * 

&**U y>?HCBU-HX^Ua-5 0 0 405>ISS 

500 5tc«-&-rst:> pfhtK) &*-T5o ^ntcj: 

5 0 0 2 ttiaiS^\y Fxlx^ hrtco#|B4i^\s/ KC9 
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fx5fc&fc:JHV>£ft5o ^^^5 0 0 21^75 0 0 

<©BfctiJPB£«5Z:£a*T-££« 50 17IWJ--> 
5 0 1 9tt21CD^W-HSir«*fRl 
fc»»nTIBfc"rS««T?»0, *#3£»«5 0 1 8fc£ 

[0 13 1] :n60+tyt!>^ ^U-x>^ ® 
51 * * U y i?ffiit\—2±7$5?z/a > \Z&m h & <L 

^tcU-FX^U^-5 0 0 5cof^fflfcJ;^T*n&© 

[0132] *v0y¥Hc\zmm^nrz$m<\yY3- 

7F4 5 0 2H ttU y >*H C \zWt» 

t>ntcmmm5 o 3 o^stt^o^nisj-r^^^tcj: 
0, f 5 0 3 1 £»«u 

y FtC^^^f^fflL^V^ 
[0 13 3] (^COfifi) fcfe* *B9IKJU »fc-f 

*JfflSn-5X*;|/^i:LTj»x*;P^S«*'r-5#« 

[0 13 4] *<D«SWS:*JSft^>JKate^VsTtt, «*. 
tt, *ffl#fFlf?4 7 2 3 1 2 9^0^ffl#, ^IJg4 7 4 0 

s»«*#^, $mmmizMmhx^xmmm^m^^ 

T^^i^^^^T, «aS»**fttcSI!tx*;^sa!^-& 

ftbm 3KH#fFm4 4 6 3 3 5 9^W»», R» 
4 3 4 5 2 6 2-^IHM»fcSa«^nTViSct , 5)a:feC[>*t 

SgBJCD*H#fFm4 3 1 3 1 2 4#fflM»fce«3ftT 
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(15) 

27 

[0 13 5] aBft-^y HOftStLTB, ±KE©£BJiiffl 

**H»8f»4 5 5 8 3 3 3^jjffl#, *H#lfSil4 4 
5 9 6 0 0#W»#Sm»fc«J*fe*»WK:*£nS'b 

TSXU y hS«aa^ife#:©etmgBt-rs#|^aM^ 10 
-T5#ffiBH5 9- 1 2 3 6 7 0 ^$g^X^;l/^Offi 

* £ Mrr s am a etfflgK tear js s -&3#£f& a n^-r 

5#MBH 5 9 - 1 3 8 4 6 1 ^ffifc*V»fc#|j«t bt 
fc+fgHjfc^teW^iT&S. -T^-S, SBfc'xy F© 

S**tcM*<fc < fr-5 £ <fc#-C£5«fc 5 fcfc5#> 

[0 13 6] Se,tC, Gft£fttfGft7?&*i2Mli#© 

"sy FtC*fLTfc*5SMa^fcafflT€S. ^©<fcf> a? 
ftBfrsy FtLTti. WRBft^y FCifr&tirlC^o 

[0 13 7] #fgljl!©£»Se©#|jC£,fcLT, IS 

iA? F©tttHiaft#H!, ^«wa:*wfi^a#sf5fiiirr 

« C tB*»««)3»**-ISST« SOT?, ffSL^ 

[0 13 8] £fc> JWIiSn5S»'S!» H©«HfcV>l/ 

«fcK. ■*■&*>■&» WAJiCftSMOEft^-Ftl/Ttt 

Mfe^©^«tfe©*©ffi» ; E-F/£ftt?«fe<, IBSt^ 

[0139] ^mmizj&^r^ ±.mLtz^>^izM 

fc©Tafe-5o 

[0140] s e \ZMXX, *%W-i >9 i^x y hmm 
8fC»ltLTIi. 3 >£:*-**©«**««»© 
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[0 14 1] 

>^#-F'J y^©*^frn«, -f>^?i7 F^y 

*SCJ:a<, -T>y^*-hUy^©«KSfr5ri: 

vxy h^\y K©tt£H9fc, *fl|jSt&;frlRlfl»&©*AS 
'f^i'iy K7 Flr3P^5^t&<-Y>^*— F'J 

[0 14 2] JfLT, *S!?fl©32iftS!-r>^*-FUy 

JTe-f >^©8HM(kttnTIES:-f >fffiffl^©ial/^* 

[0 14 3] *&, fESPt&itfMafiWc^Tfcjg 

fc*^Tfc-f >?am©»>£ifeaK >^#- f u y 

[0 14 4] SSt, SJ&^O-^-F'Jy^fflSCip 
«^©g#il»i#©&^3£#l*1'>?#-F , J y^ta 

[0145] *»wtj:ntf, e»*a©-^3-r>F« 

©^St)£gg|5M^»«W±-rs-i:tCJ;D, 5ftf»-, 
gffi©^«t*5^T^>^rtJ±^±#LT-f >^«sffl/ 

[H13 *»Wftaffl"TIE«:-f V^v'xy F"\y F©S 
gB©— 0y£7jVT©rH0T$>3,, 

[0 2] 0 1 l:*t-f >?yxy FSMISS 
«LT&£-f >i»yi7 F'Ny Fa-y F£\ ^(D/W 

[03] -f>?^xy K-y F^y F©5HSf#HSHT 

[0 4] -f F<\y F^--y ht-f^-h 

•J y ^©SSB9»IBSK9W*&«&©«*«Brcft«. 

[0 5] -f>?yiy F^.y F^L-y Ft-f>^*-F 
'J7y«LtM3n6^f>i'yi7 F^-y F© 
BffHIWSHTf»*. 

[06] -f>i?^xy F^\y Kt»tt5nfc-f 
flft-f >^*-F'J yyiote&ft^-rWmHTfta. 

[0 7] rt«fc*?UtaW*iR#L.&'f >d?*-hU«y 

[0 8] *»M©3Sftffl-r>^*-FUy>?i-f>^5? 
xy F^y F^--y F t ©aiSttjS©^©^! SfB 

[09] 3(eSIW©S«^-1'>^A-FU y v^t-O^v 5 
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(16) 
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29 



30 



[010] ^©O^^xy h^y Ha-y ha- 

[011] H 1 0 yxy hAy pa- 5? 

F i ju^m H^tUy^HCllcgfLft 

[SI 2] *S^>^yxybij-hUyyt, 

[HI 3] (A) , (B) rau *55W-f FUy 10 

[H14] (a), (b) , (c) a, **#sHB©:f 
[iais] (a) xt^^zm^mmm-iy^^^vvm 

4>i?f2—YVvl?*fo<DWXmWi!, (B) B-f>5? 

[01 6] Hi 5 (a) , (b) ©u^cam&^-r-f 

[01 7] *^PJ©-T>^> ? xvb^ , J>hgScD-M a? 
l ix^M-MSf 

7 (A. y nao 
9 etmn (tu7^x) 

11, 1101, 6011 -f>^# — FU yv^jBcSB 

1 3 5BP 

1 4 

20, 1013, 6013 30 

21, 1001, 6000 >f MJyi? 

22, 1002, 6002 HnSB (1* F U y 
^) 

23, 1003, 6004 A&^^UU^ 

25, 1005, 6005 U :/ (ttWM) 

26, 1006, 6006 -f >t?W&!R 

27, 1007, 2200 -f>^«&^ 

28, 1008, 6008 «t/hft3U^Bf 

2 9, 6 0 0 9 

4 0 *¥ffi 40 
100 t:— F 

3 0 0 

4 0 0 *iJ7>f^yi/-h 

5 0 0 ffABSte 

6 0 0 -Y 



7 0 0 

1031 ±fmxm 

1 0 3 2 fiEE383=»»lflfiES 

1300 >f yzmfen m^<D) 

2 0 0 0 Y^yx^hA^F 

2 2 0 0 a -r>^«wewita 

2 2 0 1 F05£S 

2202 nsAsmm 

2 2 0 2 a tRBB 
2 2 0 2 b 

2203 mmm±M 
raw 

-{>9¥aLy Y^v Y3-~y YW 

Ynmm. 
4010 raw 

4 5 0 5 #ih« 

tl 

ffidB/^y F 
FMS? 



2 2 0 4 
2 2 0 5 
2 4 0 0 
4 0 0 0 
4 0 0 1 
4 0 0 2 
4 0 0 3 
4 0 0 5 
4 0 0 6 
4 0 0 7, 
4 0 0 8, 
4 0 0 9 
4 0 11 
4 5 0 1 
4 5 0 2 
4 5 0 4 
4 5 0 6 
4 5 14 

4 5 15 

5 0 0 2 
5 0 0 4 
5 0 0 5 
5 0 0 8 
5 0 17 
5 0 18 
5 0 19 



5030 mm. 

5 0 3 1 gg/^yF 
I JU -f^yx-y Y^y H^-y F 
HC, CR tt'J^y 
HC1 fi««a&fl» 
HC 2 jg«SS 

HC 3 ^mw 

HC 4 XD-^ 
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6QOO 



6004 



IJU 




J22O2 0 
22O2 l2202 



6000 




22 OO 
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6003 



( a) 
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(d ] 




2200 



[H93 



[HI 2] 



(a) 



(b) 




>700 ( C ) 



22O0 



( d) 



22-00 



6000 




21 



-700 



6002 
(6002a > 




700 



24" 



23A 23 



26 
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-=: : \ 

■ 



-25 



-61 
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23B 



HD 




28 



13 



4>3 Z J a. y V 



CR 



HR 



cc 



7* 7 v 9 
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II 5] 



iooi 





1Q06 


1005 1Q04 













C A ) 




1031 



( B ) 




1032 



I 10< 



1006 / 1032 I 1004 

1005 1003 
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